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is the Famous 3049 Heavy Duty Grinder 
— universally .acclaimed by users everywhere as 
the most powerful, speediest and smoothest run- 
ning Grinder for all types of work. With the new 
accessories listed below a new field is opened to 
Model Makers and Craftsmen — makes wood 
turning, drilling, routing, shaping* carving and 
many other operations easy to accomplish, Be1> 
ter results are obtained faster and easier. 





anxltxaiinq ClvxilimoA of Hum all a 

DURO HAND GRINDER AND ACCESSORIES 

AMERICA'S FINEST — MOST DISTINGUISHED HAND CRINDER 







iThe Lathe pictured below, using the Heavy 
Duty Grinder has plenty of pewer to do real 
work — In fnct you'll be amoved to ace how 
you can take Tull alee cuts without stalling it. 
U’h ideal for all types of Mode] Making . An 
unlimited variety of parts such as masts, 
spokes. wheels, pulleys, etc,, can be turned 
to size with speed and precision. The high 
speed provides smooth finished cuts on wood 
or plastics. 



Here Ls a choice gift -a Kit which includes the Famous 
Heavy Duty Grinder and a hand picked assortment of 
twenty -eight of the most valuable cutters and other 
ntcesBOfies packed in a heavy gauge, handsomely fin- 
ished, steel box. The perfect gift that will give hip hun- 
dreds of hours of relaxation and enjoyment. 



The SfreajTT/me Grinder is ideal Tor free hand use- The abun- 
dance Of power developed makes heavy cuti easy, its high 
speed insures e smooth finish at alt times. It is light in weight 
— only 12 ounces compact and fits the hand perfectly. It 
is the ideal tool For 
fine engraving and 
other work that must 
be done in H confined 
apace. 



Here for the first time you have a complete 
practical set of accessories and a power unit 
for driving that enables you to do any type 
of model making- Power, delivered in nbund- 
■mce by the Heavy Duty Grinder, mrjjtes 
it possible for you to use the complete Model 
Makers Workshop in a confined space — with 
positive assurance t|ut you can do precision 
work. Send your order today or write for 
full information. 



s ai25 

Kit 

Cum pi the 
with Cass 



Drilling, routing, vein- 
ing, shaping and many 
other operations Are 
made easy by the 
matchless combination 
of the Famous: Heavy 
Duty Grinder and this 
Drill Press, Its practb 
cal design and nclra 
1 arge ca parity fna k es it 
ideal tool for the 
odel Maker or 
Craftsman. 






$615 

t«n 

Grinder 



®) hftohe thiA hi* mcrU hfemctaMe. &isu4hnxiA-Cfive a$u?u>tf/undvi 

jt v DURD metal products company dept.pm-i 

■^¥ w ^ ^42 6 5 3 NORTH KILDARE AVE. CHICAGO, ILL . 
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GET THIS 

;• * 

■ 

* ^ 



. * . FOR EASY STARTING AND BETTER 
MOTOR PERFORMANCE THIS WINTER 

All winter Inn £1 Pyrnli run save you from much of tho 
nuliuncf of h-AT si engine NtiiMint and faulty cold weather 
performance. Pyroil is made to break the ftrlp c>f cold 
upon the enftlne of your car. It edects such an Improve- 
ment in operation that you must experience It to kdCHv ! 

Cold weather Induced severe drain upon your cur's 
battery when starting. Hut Pyroil reduces this greatly. 
It makes parts spin more freely, .Starting Is easier. Cold 
works hand in hand with gum, sludge and carbon to 
foul ftuod engine performance. Dur Pyrtiil cleans Oil t 
these contaminations. 

AIL you need hi order to accomplish this cold weather 
job is a few ounces of pyroil in gasoline tank olid crank 
case. Then every revolution of the motor curries this 
special type of lubricant to all vital areas inside the 
engine. There Py rail s special safeguarding film blankets 
the fragile metal surfaces. 



Pyroil is purely a lubricant. But it \% entirely different 
from your regular lubricating oil. It goes far and beyond 
the regular lubricant in protecting the metal. It gives 
you a better running car. 



Ask at your favorite service station or garage today for an 
Inexpensive Pyroil treatment, Manufactured anil guar- 
anteed by Pyroil Company, W. V. Kidder, Founder. 
M Pyroil BLdft.. LaCross*. Wisconsin. U. S, A. 




Malt the Coupon fleJow fur o 
Free Btmklet and pamphfat 
that Jtive you the W hole Im- 
portant Pyroit Story* 

DISTRIBUTORS: 

CHECK AND MAIL 
COUPON FOR FRAN- 
CHISE FACTS. 



ADO 

MERELY 

ounces ro 
G*S A OIL 



r pt tron, CowfAftr 1 

si pyre It LaCra***, Wlscentlii, V. 5. A. 

Send me m tree eipp-v lit imJ,f ItDOhlU, '‘QUFfSTIONS 
AND ANSWERS AHOtT PVROIL,” Also, pamphlet, 
"WHY PYH.C1I1, SHOULD 1ST. UMtlD IN ALL CARS, 
NEW ANI> OLD." 

□ Send derails of your plan for Distributors. 

Name. 

Address 

City . .Start*. . 4 ... . 
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AUTOMOTIVE 

Streamline tractor for airport ? 

Motorcycle with fluid drive starts smoothly. , 13 

"Stop'* signal on sleeve is new driving fad, 13 

Four-^un anti-aircraft tank 16 

Watertight Diesel tractor launches lifeboat. , ..... , 

Tire display rack on rubber-tire wheels 48 

Army auto for rough roads climbs slope S3 

Crosswalk painted white to reduce accidents. . , . . 55 
Airplane tires used as springs oil truck. .......... SB 

Coal-gas fuel runs autos in England . 64 

Headlights wear slotted hoods in London. ....... . * 65 

Dry-Ice auto air cooler for desert »«i ..... . 70 

Extension shield attached to sun visor. 81 

"Trailer 1 * with own motor is overnight sleeper. . ■ . . 

Fire truck goes streamline with enclosed body. . . . ■ . 96 

AVIATION 

"Air traffic COp” guides air liners 49 

Seaplane bases for private flier ; . 54 

Lrght changed in air from speeding car, ... 65 

Flash bomb lights city for air cameraman . 76 

Sailplane's two-way radio guides crew in car. ...... 67 

Aerial gunners train with camera gun. . . . . . . 91 



HOUSEHOLD 



Sacks darned by '"Vulcanizing” patch. ............ 16 

Bahy scooter anchored to weight , , n.. 49 

Air-brush motor and compressor in one 55 

Tabletop electric stove , , 59 

Oscillating electric disk heater. 75 

Dripiess flowerpot reservoir prevents sour soil, , 77 
Model houses suggest "paint prescriptions 1 '....... 65 

"Wick” in soilless flowerpot feeds chemicals. ...... 99 



PHOTOGRAPHY 

Camera with 1,(100 lenses shoots electric arc...... G 

Photofloods attached to camera follow the action, * » 60 



"Wiped#” disks produce trick movie effects. ...... 64 

Electric print drier circulates warm air. ........... 90 

RADIO AND ELECTRICITY 
Double clock rUnS both ways to time radio. ... ... 7 

Two. way facsimile unit for plane* and boats. . 12 

Giant loud speaker broadcasts in park. . 13 

React ome ter times radio speech to the second. ..... 70 

"A 1 " and "B" eliminator for portable sets. 135 

How to build an inexpensive treasure Under ■ ..... ,136 
Improved television antenna system easily installed . 1 3ft 

Practical radio suggestions 139 

Giant tube for television receiver . ItO 

Modern receiver designed to fit old console ........ 1 40 

Tiny dual-purpose me, receiver, a................ 140 

RAILROADS 

Swinging railroad gate releases trapped car. 70 

Old ''iron horse" takes ride in truck, ............. 51 

Open-air sightseeing streetcar*. ........... 93 

SCIENCE AND INDUSTRY 
"'Frozen" model of metal part shows stress, ....... 12 

Automatic X-ray camera photographs heart „ 33 
Length of life* depends on shape of body . .......... 33 

Lustrous stainless Sire! « precious metal. ....... 48 

■"Leaded'" Steel Speeds machining of metal, * 49 

Robot chemist analytes solution, . 6 fl 

"Cool*' light burns inside cake of ice 71 

Photocell detects approach sf death, 71 

Casting weighing 170 tons big enough for auto. .... 77 

Steel hardened in gas furnace- * SO 

Eyesight restored by spot-welding 86 

"Electric eye” pulls molten glass from OVen 95 

Energy in uranium could drive the "Queen Mary^-llSA 

SHIPS AND SHIPPING 

Testing warships of tomorrow . ... 14 

Boat on wheels launches self from beach, ......... 54 

Buoys mark sea lanes swept clear of mines. ....... 69 

Floating hose fills tanker, 65 



SPORTS 

Fishline drier winds line automatic ally- 7 

Kit for building target pistol in home shop. 16 

“Shock absorber” helps land big ■ S- ■ ■ H * l i e i i -55 
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Prepare for a /Pfo7or/s?p when you drive with the 



SEALED BEAM 
HEADLIGHTING 

of . 1940 m AT NIGHT! 



* It’s new! It’s better! It's safer! For with the new Sealed 
Beam Headlighting System, you can see FARTHER; see 
BETTER; see QUICKER* Look at these pictures and see why. 



Ntw G-P 
M A/U A 
auto lamp 
bini-M ligU 
rtflfic* 
lort m 

in one 

all-tr^sM unit. 



PRIOR TYPE 



SEE FARTHER ^The new Country Beam 
puts more light ahead and mure light on 
road shoulders. Lit] ps you sec farther. 
Gives a bigger margin of safety. 



SEE QUICKER — Because this new Sealed 
Beam system gives you more light, you 
pick out unexpected hazards faster . . , 
have more time to art* 



SEE BETTER —With more light On road 
shoulders you see curves quicker, more 
clearly, Roads seem wider because of 
less tendency to hug center line. 




GLARE. FREE TRAFFIC BEAM purs more 
light on (he right and on both sides 
near the car. Always use it when meet- 
ing oihcc cars* 



NO LOSS m LIGHT. Lens, reflector and 
Light source form one sealed unit, keep- 
ing out ettri that dulled reflectors and 
robbed you of light before. 



NEW CAR SEEING throughout car life, be- 
cause sealed-beam units not Only Stay 
brighter I onger but are completely re- 
newed when yon replace burnout a. 




See for yourself, Get behind the 
wheel of a new 1940 car at night 
and, learn first-hand the safety and 
com fo rt ad va ntage s brou g ht about 
by the united efforts of the auto- 
mobile manufacturers, makers of 
headlight in g equipment and high- 
way and safety authorities . . „ 
through the Sealed Beam Head- 
Lighting System 



General Electric invites you to 
ASK FOR A 



NIGHT DEMONSTRATION 



when you buy a 1940 carl 




GENERAL 



, ELECTRIC 

MAZDA AUTO LAMPS 



H'lii'n writing to adVorti^eTH pbvEst inch! tarn Popular Much anics 
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Time + now, to enjoy ownership of a finer 
saw. The Disston fJ-23: Lightweight, 
straight back* narrow blade. True taper 
ground. Runs easy and cuts fast, Disston 
Steel, High polish, striped hack, beautifully 
etched, Apple wood handle* full carved, 
weather proof finish, 26" length . , * S3. 85 
Also Disston D-8, 1 1 1 he Saw Most Garpen* 
ters Use,' 1 Skew back, 26" length. , .$3*50 
Also KEYSTONE made by DISSTON 
saws, 26" cross-cut 51.00 up; Rip $1 .50 up 

TtceM pilr*iB anuIw onlr to Unltr-d fcw wthf-fw. 

Writ* ltaiwy Potion Sl Stun, Ltd., Tram to. Gan*$*.. 



and the Hint of the Month 



To make a perfect- 
ly square end cut is 
easy, when the face 
of the hoard is mark- 
ed squa re and a 
Disston try square 
used, as illustrated, 
to keep the saw in 
n vertical position. 



AND NEW EDITION 




FREE BOOK 

Disston Sow, Tool 
and Fite Manual, 
radically revised. 
Howto set and file 
suwsJ low tOthuoEe 
and use sans and 
tools. Many home 
workshop hints like 
one above, in its 4H 
pa gesofi t:\UnUpra’ 
fuse illustrations. 



Ip 






SEN 



Hen(y Disston & Sum, Inc. 
illTHOSr, Philadelphia. U S-A. 

Bend me FREE copy of the 
ac«f Diastoa Saw, luui and File Manual, 



( Cont en t s — Co n tinu e J ) 

TOOLS 

Expansive hit is set to size by “dialing”, „ w , 59 

Surg'eon^ tout has its -own rye 77 

Trowel cuts roots and makes furrows 95 

MISCELLANEOUS 

Old covered bridge towed to park. , , 33 

National park visitors increase 3 s 

Rubbers packed in handle of umbrella. 3 B 

Safe given fiery -furnace test. ... 39 

Slot machines smashed by iron ball. , 4 a 

"Pedahnobile" carries family of five. ,.,»».»».»*** S 3 

Artificial Jung worn like vest, 56 

Soil-testing kit for gardeners, 4 » 56 

Telescopic glasses for near-blind . 56 

Picture "painted'* with dried heans and corn 59 

"War tape” on Paris windows fi4 

Ball bearings, for oil wells ,....,+»+«»* 71 

Braille globe helps blind follow war events. 75 

Coin machine takes blood pressure and pulse.,... ♦ 77 

Ninety-two ton French tank. „ „ 60 

Plates attached to grader speed rood work , , 61 

Handcuff belt fastens about prisoner. 66 

Twelve-broom snow sweeper mounted on sled ...... 90 

.Sled* have colored lights to guard children ........ 90 

Child's flying gondola driven by propeller. , , 

Community workshop rents space to craftsmen. .... 96 



Craftsman and Shop Notes 

AUTOMOTIVE 

Garage doorstops from radiator- hose. IN 

Mounted policeman marks cars without dismounting 1 54} 
Pulley for truck tailboard chain iinprovfg Op era I ion. . 156 

Silencing noisy brake rod. ...... 15 a 

Uses for soap on your car. 

Paper clip provides guidi- for striping brush, ..... .159 

Pieces of hose bold tags On batteries ....... 15& 

Test of valve springs made with pointer. .......... 1 89 

Vibrating red rS^j reflectors attract attention. , . 159 

Perforated hose to waih cor tops. ......... . L , * T igo 

ELECTRICAL 

Electric light aids in soldering . H+ , T .. , .,,116 

Rotary electric switch from small vial, 121 

Multiple binding post for small transformer, 134 

"Electric hand'* in the shop. ... 141 

FARM 

Forge made from binder wheel. , . , 144 

Rigid support for large rural mailboxes, (45 

Rock salt "pegged" to platform - 15Z 

Shielded implement tongue keeps reins from tangling 154 



FURNITURE 

Grille-door bookcase . . . 

Simplicity and sturdiness in small tables. , . 

Swedish supper cart 

Clothes rack for child 

HAND TOOLS 

Plumb bob from punch and eraser, ........ 

Altering C-c Lamps, to hold pipe. . . . . 

Hose shields glass in level , , „ 

Eyes farmed on rods with old gear wheel, , . 

Wheel operates vise quickly. „ 

Adapting large micrometer to small work. . . 
Wrench to use hand taps in a lathe. ..... 
Lug wrench to remove nuts with a hammer. 



97 

101 

110 

115 



. 1 08 

.109 
.116 
1 29 
.144 
145 
145 
152 



HOME IMPROVEMENTS 
Tile on furnace grates improves combustion 
Stopping hum of chimney guy wire*. 

( Continued to page 6A) 



.100 

109 
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SUCCESS- 



Will You Pay the 



Price? 



r 7 you are normal, you want the comforts and 
luxuries which are the by-products of success— 
a home of your own — a new car — the leisure to 
read — the means to travel. 

You want these things very much. 

But— you are keen enough to perceive that ex- 
perience and facility in handling routine work will 
never get them for you. 

What* then, are you doing to gain that specialized 
experience — that trained ability — for which busi- 
ness firms are willing to pay real money? 

* * * 



During the past thirty-one years more than 
1,000,000 men have found the answer to that ques- 
tion in home-study training under the LaSalle Prob- 
lem Method. 

Evening after evening, they have seated them- 
selves, to all intents and purposes, at the desks, of 
men in high-salaried positions, and have squarely 
faced the problems of those positions* 

Evening after evening, they have been shown the 
principles involved in the solution of such problems 
—ana how those principles are applied by highly 
successful business houses. 

Evening after evening, they have tackled con- 
crete problems, lifted bodily from business life, and 
under the direction of some of the ablest men in 
their respective fields have icorked those problems out 
jor themselves. 

That they have been well rewarded for their fore- 
sight and their earnestness is shown by the fact that 
during only six months' time as many as 1,248 
LaSalle members reported salary increases totaling 
§1,399,507 — an average increase per man of 39%, 



* * * 

Many men, knowing what home-study training 
under the LaSalle Problem Method can do for them. 



nevertheless prefer to think that there's “nothing 
in it.*' That’s the excuse they make for their futures* 

If you— knowing these facts— are content to drift* 
you will not profit by reading further. 

If on the other hand you have imagination enough 
to visualize your goal — to actually see yourself in a 
home of your own, enjoying the comforts and lux- 
uries of life— if, in short, you are a train of purpose, 
the coupon below may shorten your journey to 
success by many years. 

Note, please* that the coupon names different 
lines of training and that it will bring you full par- 
ticulars of the training which appeals to you, to- 
gether with a I8 : page booklet discussing the oppor- 
tunity and requirements of that field — all without 
obligation* 

If you want success, and are willing to pay the 
price* ACT! 



LaSalle Extension University 

A Correspondence Institution 

Dept. 1 & 4 -R Chicago 

I would welcome an outline of the LaSnlle plan, together with 
a copy of “Ten Years' Promotion in One," all without obligation. 
C Uosincss Management □ law— Rcftm (Jf I.L.B. 

Ll Modern Suk'iiiniinsJiip f j Commercial fjw 
CJ IlJfthtr Accou n fancy [j Credit *nd Collection 

□ Tra do M *« asernert t Cortes po n dence 

□ M iMlrni Business (.karre* D Industrial Management 

jspondence D Modern l orcmanahlp 

□ Liurlncu En Allah □ Expert IVKik.krcpin.j2 

□ Effective Speaking □ O- P- X, Coiifrhifid 

O Stenotypy— Stenography 



Name 

Present Position,*..., 

Address ...... 
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NAME and ADDRESS WANTED 

Ilf the home, autotnohile or motor ■ H 
boat turner who does not know anil I 
use Smooth- On, trill communicate fi 
with jis. tiding' the coupon below, he 9 
wifi learn something to his advantage 9 



E 




Stopping leaks. 

In bailers 

bolts and nuts 
posts, partitions, 
A thorough 
ciples ami jlj» 



XPERIENCEI) old-lime repair men as 
well !i& youngsters ouri reply profitably, be- 
cause recent composition improvements in 
Smooth^Qn No, 1 permit more convenient appli- 
cation, produce greater holding 
power when hardened and have 
prefUJv expanded the field of 
Smoot h-On use full less, 

Smooth-On No. 1 has for 43 
years been the standard mate- 
rial for stopping leaks and patch- 
ing cracks in pipe lines, boilers, 
heaters, tanks, etc,, for scaling 
threaded or gasketed joints, for 
making loose or stripped screws, 
hold, and for audio ring metal 
shelves and cabinets in concrete, 
knovvkt Ige of the working prin- 
lifi.it ion of Smooth -Ori can be a 
life saver in many eniergcmciea, and 
in ordinary repair work can greatly 
reduce the physical effort and money 
expenditure. Smooth -On is the low- 
est-priced dependable repair mate- 
rial on the market, is applied without 
heat or special tooLs, makes the repair 
ready for service in an astonishingly 
short, time, and holds permanently. 

The Smooth-On Handbook explains all Smooth- 
On compositions, contain* simple instructions and 
working diagrams for their tri- 
plication, and is filled with in- 
tensely practical repair infor- 
mation that every householder 
and mechanic should have. 

Get your fret; ropy and 
buy Smooth-On in 7- oz. 
or 1 or 6 -lb. can from 
your hardware store or 
from t/tf. 




Tightening 
loose nuts 



SMOOTH0N 

CEMENTS 



LW4 ttM5 




Motor Car ** Beat 
Horn? Fac!ary*i 

Power Plant 



Write for 

FREE BOOK 



SMOOTH-ON MFG. CO., 

Dept. AS, 574 Communlpaw Avc., 
Jvrsry City, N. J. 

Please send tbe Tree Smooth-On Book. 




( Con ten ts — Co n ti ntied ) 



Time switch to operate home appliance t 1 1 S 

Chan pin? tone of doorbell For two circuits. ,,.,.,..116 

Silencing noisy sink drain , 131 



HOUSEHOLD 



Cradle For pouring from large bottles * . • * 

Coiled book strap is good polisher , , , 

Cars plasters provide feet on small bCMS. 
Black-oat doorstop reached without stooping. . .. 

Healthy house plants 

Key- held in lock to prevent intruder entering, , + 
Sandpaper washer prevents knobs from loosening 
Safety pin holds thread spool on work, 

Ash tray clamped to bridge lamp . 
Solving home problems . , 



. .107 

. .IDS 

. + ioa 

..109 
* .117 
, .120 
. .120 

. .130 

, . 131 
. 132 



OFFICE 

Typewriter oiled with medicine dropper. ,!OB 

Metal domes on ledgers make handling 1 easy 1 S 2 

Waxed paper file prevents drying nF tlentil, .152 



PHOTOGRAPHY 

Cool handle For "mushroom" type photo lamp. .... .129 

Focusing tube aids photographer, 144 

Mini-camera FocUser aids in taking clo&eups * ...... 1 53 

POWER TOOLS 

Remote control for scroll-saw motor, .101 

Wooden reel holds excess motor cord. 10B 

Portable switch For motor drives several machines .,112 
Brush stroker for large belt sandier. 120 

Improved lathe gear holder ...... 130 

Tar holds work on Faceplate . . , ,130 

Lathe dog to turn square stock . 145 

Boring-bar cutter set to close limits. 151 



STORE AND SHOP 

Spring locks type ip galley,...,,, , *« 4 ......... 130 

Christmas-tree display attracts shoppers. ..143 

Truck has extension rack to haul lumber. ....... .,151 

Novel valve stop assure* proper opening. 134 

Rubber bands attached to blueprint save time, ... ..154 
Simple rack for displaying vegetables, .154 



TOYS AND NOVELTIES 

Winter thrills on sleds and slides . ... 102 

Tricks with toy rubber balloons .107 

Animated squirrel toy performs realistically , . , 1 121 



MISCELLANEOUS 

Wheeled "snack shack" rolls to profit spots. ...... 99 

Calendar on pencil always at hand .109 

Glass tube hen! easily with resistance wire ........ 100 

Large logs rolled easily on rubber tire* , 100 

Cardboard under thumbtacks lor easy pulling 112 

Bench vises serve as clamps for mitered work, , ... ,115 

Plant labels coiled to protect bark 1 1 € 

Rubber holder for pencils on drawing board. 116 

Tom-Thumb trellises improve indoor gardens 119 

Ladder trussed with old brake rods . . . 1 2a 

Making scratch pad from old pieces of stationery. 120 
Rubber hand prevents umbrella handle from slipping 120 

"Whizz, 11 a fast class- E ice yacht ....-122 

Orange tr*le converted info "kitchenette". ... .131 

Glass tumbler used as graduate ....... ,.,.1 34 

Fork and shove! holders from auto casings 1 44 

Holder supports test tube Vertically, 144 

How castings are made in a foundry ,,,,1 46 

Rubber band holds handle for easy grasping. * — . ,152 

The right weld in the right place .155 

Brush on oilcan cleans oil holes ISO 



IMPORTANT NOTICE 

It IS the intention d this magazine to provide Its readers with 
information regarding the latest developments in the ineehani cal 
arts, we take no responsibility as to whether the disclosures con- 
tained in our articles are covered by patents and advise readers 
to investigate this subject before making, using, or selling any of 
tho products, machines, or processes described, in order to avoid 
possible liability for patent mfrlngemeht. 
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world! And they got that training through 
the I. C* SJ 

100,000 ambitions nien are enrolled with 
the International Correspondence Schools 
right now* They Ye going places! They Ye 
getting sound, essential TRAINING hy a 

method based on up-to-date textbooks, 
pergonal instruction, and sound vocational 
guidance. Here's the coupon they mailed! 



JN AN. there s no sense in drifting along at 
the same old dull, drab job! You've got one 
life — that's all, hat you make of it is 
your hu siness— hut if you want to make a 
success of it, it's time to get going! 

Listen. Some of the biggest men in tins 
country were in your shoes once. But they 
knew one thing! They knew that it takes 
training — TRAINING — to succeed in this 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOX 5562 -J, SCRANTON, PENNA, 

Without cost or obligation, please send me a copy of your booklet, "Who Wins and 
Why,*' and full particulars about the course Lffare which t have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 



Q Airrkitkcirs □ Ait Buk, 

O Air L'qwliteini 

i~l Arcl i i c return! Jj riLif t Lni 

B A ji-hiH?,;t,Lfn 

Allt* J'.Uifiiir I Ulw-M.tr 
O AciH? TectmiiLiifc 
□ AvIaliDii □ iloUcrmAkjQip 
O Hrii.1^# Tiiiri ci-nerd ilk 
D LSiuLMLnJi tivtincilLuit 
□ Cb«mlbtry 
□ ( ’hil Lnniuftcrini 
O ( 'uni Minii*K 
Li CtIMTtle I'ini in Bering 
□ Cciuirbcii&j hii 4 BujJilitic 



□ Cotton Maiiufaeiurine 

□ Uif*fl | i :rijfiEiw 

□ FlectTirxL ]'!isjrimre.r jjig 

a >!|TK*Lrk T.i.uhti.rii 
Bqhihi 

□ Fnilt OrDHiui □ I Ira cine 
□ 1 1 Ml Trentjn r'in i>f MimaIb 
D 1 3 ii; h YiQy L uni ibiu 1 rLciff 

C IlftUiM 1 E’la.niiinti 
□ knxuotlve EngiiiMir 
D Atarbjniai 

C ManriK^iiir-nr. nf I nvrnrJoTu" 

□ MarLagiuiS Mtu nt Wmk 
E, Mamtf*<Tu4-u ut Plklp Taper 



Q AcrDiintlnij 
D Bdijkk.JiJJIllIIJC 
C bujiicutttt ( 'urretKinn'-Lr-ntfe 

Ll Uikeitn^i MHoaaimftDt 

Q iJiirLtMjEiLnr 



□ AUvc-rii*iria G dvit ftftrvkt 



Q CpdleEK I Ytpfchs LOOTS,' 

□ ('ffmnwniil 

□ Crist At On Licit in ,5 

□ C. P. Af'^Muting 

DOMESTIC 



□ .Murine IJnirinea 

□ MwJmninnl Dnuftitur 
J_j ML'chnmra.l E.SI gitn‘^J-in£ 

Q Mine Fori! tint d 

□ X p visa t ion 

□ Tiillfiiicriiikins 

O Pharma* v D PluiaLiiae 

O lVjiility Fartuifttf 
n 1 ‘rip r. kiU T rffpt Iflfiy 

n I'ubl jc i 1 .! u K inter in k 

C lUrUc. One nil 

U H«J1d Of»rn.tiiMf 

□ ItAiJio Hervjrinn 

□ LL. Jt. irer'limi L'nrejuiMl 
BUSINESS COURSES 

□ Fint Wjir CoEttiipf 



□ Advxiiwd El rnnn i* kJag 

□ FtMjJa nxi'J Oouk.ery 



Li TureiiialknliJip 
U F'r^iulL □ C radii School 

□ riiph School O I L| Ltrt™tiij« 

□ J.i'T teri tjkt Kfapw Ciinla 

SCIENCE COURSES 



Q rt. ft. Siei^hikCEL'* QRefrigcnitk>D 
D Lhiirijltt ry Einjeliiter jug 
G riheel Melxl Vi uri 
L_" iSltHUcj LJfH-irk 
DSflUB t-neLuos 

□ L'lrn.tri i'inkijf 

C- ^IrLLrtTirnj JJra.fLl.nijp 

□ x^ijeiiiFTil Knifmi'erj njc 
Q ^UH f’> ink llll'E r !l 3 ■[! i □£ 

□ TeJournph Eirud nooning 

□ I'cllUn 

□ I 'X>Ju<nliiiLi( 

□ Wnkljiii. lilwtrJ* nod Usd 
P Wpplm Alarm faeiurm* 

D RalttHJ PcmIiiI E’Lerk 
C SuLnainiwIaqu □ Socriitir ial 

G Sfrrvkr* HOition .^nl run in it, hup 

□ -Stm taiterinc c Spamkh 

Q T riitfi-j MajiUstfehiMli-t 



Name....... 

city 



D Hvmt 1 i reaH-ntnk iiiE 

□ Pm-“Quikani; ditil DisiffoktE 

A j f A ddress 



□ Tr* ItrKun null f’afeteria 

M he he* jit'- n L, Cx Leri lk 






.h-h.-h-,. State...... Present Position 

ronaifiiTA ri jirftirfi rr.rrtf tMJifjiOJI IQ tf\I eritvt iaml l Ct>iTr.< p-'-n if SeftcrtJJi CnjUrttfi-iiiq, T.inrSttyJ, Mtm freal, enrimfir 
arrjfjk resident* tatui ettupQn in f C, H - . 7 1 Kinp&wati, /joriifon. H r . C. 2. f.'noJVrnji 



tTiien. Mtriifwjy U> advert izrr# please wiimtiOH Popular Mechanics 
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A-B-C 

DOESN’T IT LOOK SIMPLE? 

Yet it's from the famous “Merry Widow” Waltz ! 




HERE’S PROOF THAT YOU, TOO, CAN LEARN TO 
PLAY THE PIANO OR ANY OTHER INSTRUMENT! 



J UST strike the notes Indicated above rind you ill 
nctuaUy be paying the openinff bars uf one of the 
world’s favorite musical com. posit ions ! And it's just a* 
esiiiy to rd^y other funtuUs melodic#* too. when you uko 
the wonderful "Note-Finder." 

Tbfy invention of the U.. S, School of Music takes the 
mystery out of the piano keyboard, does away with tedi- 
ous study anti practice, enable? anyone to play a real tune 
almost from the start- And that’s the way this modern 
method works. You learn to play by playing. Soon you 
wi][ be thrilled and delighted bn find that you cun pick up 
almost titiy piece of popular musdc and play it at siusht. 
And that applies lo the piano or violin, tiie saxophone or 
uuitar. the accordion or whichever instrument you choos-v 
for your own t 

Takes Only Few Minutes a Day! 

Do you wonder that river 
7 00, 0 00 people all over the 
world have taken advantage of 
this easy way to learn music 
at home? Don't let old-fash- 
ioned ideas deprive you of the 
joye of playing any Ionizer. 
You don't need special talent ; 
you don't need any previous 
knowledge of music; you don't 
need lo spend months on mo- 
notonous drills and exercises, 
lt'> fun Pj learn music- this 
modern way; It's easy as A-B- 
C: it takes only a few minutes 
;l day. But see for yourself I 
Simply send today for onr 



Print & Picture Sample 

This Print and Picture sn tuple will ulvc you the E U rp rise 
Of your life. It will show you, in black and white, how 
you can quickly realiir-e your dreams of playing your 
favorite instrument. With the Print and Picture sample, 
you will also receive a handsome illustrated booklet and 
details of the remarkable, money-savin Jf offer that en- 
able. you to learn music at home for but a few cents- a 
day. All this material will be Bent to you by return mail. 
If Interested, mail the coupon or write, mentioning ]n- 
atrumeni that you prefer. Do it todiry. Note: Instru- 
ments Ml p Plied when needed, cji*h or credit, U, S, School 
of Music, 71 Brunswick Bldg,, New York City, N. Y. 
f Forty-tttond {/ear — Kb?, iSBSj 



U. S. School Of Music* 

Tl llrimHw irk Bldff,, New* York, N* Y* 

1 am interested in music study, particularly in the in- 
strument indicated- Please send me yoiir free illustrated 
lawk let, "How to I-enrn Music at Home” : ftlao Print 
and Picture sample. 



City .Statu 

□ Check here for Booklet " J A' r if under lfi years of aue* 



PICK YOUR 
INSTRUMENT 



Pi ana 
Viuhfl. 
area it 
Cotnrt 
Trgui bunfl 
Pistole 
Flute 
Hawaiian 



'llubtar 
$ft*ephiMip 
MAUfltliit 
Ukulele 
Harp 
CUrlnet 
'Cells 
&t«l Guitar 



Trumpet 
Piann Attain! Ian 
Plain Aectrdieis 
Veiffl and Sbrndi Culture 
Mnflern t l^men i ary 
Hjinncrty 
Crums and IT rap* 

E 5 nn |n f Plectrum 
5 . String tr Tenar} 



iPJrrw H'ritfnp To advertiser* please Mention Popular Mechanics 
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On His Record— 



Which Man Would YOU Hire? 




; BL6CTRJCAt ^oiNEEfl'r^ 
Su-ltju*! 

Wirfrlg 

t'-TCfij.-jj Aftpiia^f^j. 

Mufrr.rs 

,f M oEtlr , ^ 

- , '' lrr ^ u Motors and r' 
AnuaJuni Wmcfipjj 

Pq *i' r Signori an f t 
O-i yr I Elfi< tr'ic PfjrtR 
Praiilicaf MjIJ .'eiinsjjcj S 
Mfchanucai 
£k!Ltra;a? Uyou\t 

P «^flC4l Ph>B. r . 5 

0 j Ekcrnrif, 

First Jear 

OnS£)!Til J ■ , 



ELECTRICS ENQ1NE £i 
S ubM 



A**a'ure 7 

O^ei '£l«tfc ^ 

0 fiyi ' 1,11 

ELBCtrwa’ Lav^'i 
Piacb^l Phy** 

- eii^ntt'nlE^.Sft 

Firs-i -!■•!■■ 11 r!1 

PjaTHJ 1 

f r.ijDrtOn’HC : 1 r V ■ 

^uslrW 

" iiin.roi,'ni'fl _ C* ir . ro -■ 



You Are Hired on YOUR Record 



Employers Want to Know, Are YOU Prepared for Promotion 



Your own ability to hold the better jobs depends en- 
tirely on fhe preparation you have made to accept the 
opportunities offered every month In the year in 
the active fields of today such as Air Conditioning, 
Diesel Engineering, Drafting and Design, etc. Men in 
these fields and others with preparation as accountants 
and in merchandising are being advanced into such 
openings as department heads, managers, foremen, 
superintendents, travelling auditors, etc. 

Your opportunity today simply means being ready 
for the good jobs looking for good men — your chance 
for a worthwhile position depends on whether or not 
you will prepare to meet the demands of employers 
all over the country who are offering the big jobs to 
men w ho can handle t hem ! 

Without training a man is no more valuable at 40 
than at 30, is eld at 50* But the doctor at 40 or 50 is a 
better doctor than he was at 30 — and it's the same with 



men trained in other fields— executives, draftsmen* 
engineers, merchants, architects rtre young at 40* at 
50 — and stil I have many good pay years ahead. Promo* 
tion, increased pay, reward properly prepared men i 
American School* an educational institution Incor- 
porated "not for profit," has used for over 40 years a 
direct and practical method for preparing men to handle 
the bigger fobs in business and industry, 

American School graduates hold important positions 
as engineers, accountants, experts, draftsmen, managers* 
etc,, or successfully operate their own business. Thou’ 
sands of our High School graduates have entered col- 
leges, universities, normal schools, etc,* have attained 
success in business or industry. 

Find out how American School can help YOU, the 
difference it may make in your entire future success 
and happiness! Mail coupon today for free Bulletin 
and early lesson in field of your choice. No obligation 
on your part. 



American School, Dept. G145, Drexel Ave. at 58th St., Chicago 

A km* Thfci Urw 



Try a Lesson Yourself — No Obligation 



American School t Dept* G145* Drexel Ave* at 58th $t. r Chicago 

I Ii;.i vt checked cho IJctr of work Iti whirls l would like a com! Job. Ploaao wnd me wllhuut espetsse or obU 
Ration on my part a copy or vour UuAclLu and an early ktasuu In ihu Held 1 have adected. 



n Air Conditioning 

□ Architecture 

□ Autn motive Crtglowrlng 

□ Avtomcbil* Impairing 

□ Book keep! in a tnd 

Coat At«untEng 

□ Builnfl-i* Management 
G Civil Englnfftring 

Q Aviation 

□ Contracting, Building 



□ Elictriial Enqi rui-nrmq 
LI DJftUl E ngi n cer i n q 

H Drafting and Daaianlng 

□ Electric Refrigeration 

□ Hinting, Ventilating, 

Plumbing 

□ Pnlntknal Accounting 

Inof. Cr P- A. Coaching 

□ High School 

C] Highway Engl nearing 



□ law 

□ Liberal Arts i College) 

□ Mechanical Engineering 

□ Merchandising 

□ Private Secretary 

□ Rad-in and TelerEilcn 
D SiltimantSia 

□ Shop Practice 

□ Shop Management 
U Steam Engineering 




Maine 



—Age Occupation 



... 



Street... 



Ctiy^ 
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Tom. 

/IMT 7 TW AM mP&£T#Y 
TPfAt} A ft¥ 4 *te SMti'OAb 
fm Dtf TSl&vi Pl£*rTY 
CP &ep&*7ZW/7Y J 



tf SfJ.1 

/cam n& * 



A*r T?p Am & &ET /AT ro 
&4£>f£ >VCW TOM * 



HOW A TlD 

► GOT TOM 
A GOOD job 



/ HA VSM r YA/> A 
MA/Sf /M ttAPS - - 
CUflf / MXV£P W/ii- 
/M #£40* TO 
GrSV£ i/P fi&AF 



f / M &G/MG- $W£J-L /M PA Of A 
MAp r amp t ap£ afrrw* 
MA**t££> m TXT tfaHTrt 
4AP*0 /£ A S/& 9£/S/Jv£*r 
AMP FAST TAJ& 



T*f£M / CAM 
MAx£ 4fM&e*t At 
Of J’w! iff A 
&/££# f/#/MG- 
PAD/Q $£TJ 



OA GfT 
A */c& 

AY A 

BeeApCAtt/fc 

STaT/CM 



m wo Ap 

CM 

liWPSPfAtffA 

SrrTjC+tf 



rsi.st i Ha 0 A//f t§ r#f 
&mt/t&t/frtt pAoto esrr/tt 
Tb tf'/i-i TPAtmfB Ttt/fWtfAMt 
fh ( tfO/MS TO ffW f=U* 
TffAT fX££ B&3A- P/t iVTA&V 




I will train YOU too 
at Home in Spare Time 
for Good Jobs in Radio 



t* d yfMjnc. (frowlnji Bt14 vr llh a future. U lyfTd s rnini' f !*“5 
[my spurn liras in ■ I full time fob uptWrlltnitlM. Amt Ji-u flim'l, ImTQ 
tu eItc up tout preirnt ji b, mu Bw.»y from hmno. M* Hienfl a lot of 
(Tim r jf t* IjrrQfun a It aU Ed Tcrlitilrlalk, t tUU TW ft If lit nt Jiutilb 
Irt your jpire tlms. 

Jobs Like These Go to Men Who Know Radio 

IlldlO timilfiitlrr HtntlWil t- n i; ■ t o-.v f PIT Insert, operator!. trr.hnlriui 
(!*y wel t Or I mined raeii. llmlku mankjfiMrtiilwi wnploy lei ten, 
tnjpeeluri, fwrmwi, itn/ltHtiw In guntl-BBr JoIh till] otHMrlflnltl«i 
far nuh'Mumniiriit. itmlEfi Jobber* ami empj&j- inn lull m Ion 

ntnl HtrvLeriTii'n. Mirny Fta-diO TrchnirtaUi «twh their own Ftadlln 
BBleii amt repair (uielflcilir! 1 *nd Wnka- I3ll r tin, trifl 4 iSliirlii 

bold r he- 1 r rtjtultr JoftJl uml tualtc 15 n? Jin a week flitnE fcatlUm 
in spare ficae, Auroiofitiio. pdlw. rnlillnfi, wtnmn'Miil itmnm: 
luUtEjip&i&Kr rjitrisi, eiivtreMc deHoli, at? ciewor fkiJi rdTsrlng 
SchkI optHTrlunilli*! lu quallrteil nten. And mv C'oitr'r mrludi 1 
trlrvlBieli, wlileb prmul«* Iv t?tmb marry Jti*)d Jraim P(»rL 



J. E. Simtbi preTideot 
hatinnal Radio institute 
Established 25 years 



120 Wee* in Spo^ 

« 

T.av- mrt* 

-ji.Bt h»bi* t * w0m 
1520 \n»v wlLO * &t 



Why Many Radio Technicians Moke 
$30, $40, $50 a Week 

It idle It alrciviy ear or the Munlir'i lafpta Indultriii eten ibmiEh 
Se la iim yuttrtj? and ErnwLuf, Th* arrtial nf Tcirfisien J lbs Hie of 
KadtC |if I n«1 ntua In Lniluitry, ATA but ,i fenr of ^lnn^ , m-Bnt llatlie 
derolcirhifnti. Mwt llmrv ‘SS.dOQ.dOfl hnmpa hav? on* ur more Riillnl, 
Thom arc Eisfur iiadlna tlmn lelrptouvcit, MirCT ysir jnill S m 1 ■» qrf 
ilmJltkS gel out vf Efftti* anil Bfe tc [llm V !, Mllll 4 al Ul^Te n-ped HO" 



U^flWL-T, fOt D l 



1 Trained These Wen 





popular mechanics advertising section 



ISA 





*£<? ]r&& W£*?£ 
f£.Am & tmr at 

Tft'i SAH£ *st>8 .-Tf 

■7*>4 wsrprvs. 

Sk?#> li fiSn:' 



&SU.7P#, /S£ctM£> 

r& a w&r srr 

AAftvHStf iWiSit 




■~- 

Tairxiw itautifg 
^cv / a rtA# Ate / showed 

y‘&C f A &C&A- P/&M M4TS8s*4i. 
RAOtO. /A/sT/rtvr Tfuwz Aswr 
T*e SMMT&WftfT A#& PSfFAF 
/Afi fJJ/A A A3 AMO 

Am otmas mp 
Ttfe<xw thf/a w TPA/nw&* 
ivru-- t £Af*vn£& 





MW CFRTA/A/lf 
FA//HV JPAO/A , 
/MWf tVFPSR 






i‘r •/ 



TkAHrx. At.Rf. T<T4/f&v& 
£frm*AV pmes t t 
A fifw A/At/Wl AGO AvD fm 

At*£4ar AW^yyws 4 r .ra .4 




W7a*t tr? mwpjtantL 

i&pis a ft Pa eiPxtiT 

/# PAfiJa. j*FM EVER 
CW ilMf G*TT£H 
JHAM/EO teXAryVV 



&ux mxfptics At f a tXA: /a t 
A T4A/AF0 PAOt* rtWWcMAt 
A'i?A'- 7W£4fZ A AFftHT 
?b7W£ A4£A& FO* t/f /At 
TftFws/urt 



8£FB#f 



UcAS fApAMi- 




tiiboi, ri-tminij ei(. (her S.ODfl.rjtM) into Radios arc In Kim Anil 
IhniUMOnli IhW- 4 nfc Etcing fuE;! ip very day. Tn every branch UadiO 
li oTTrrir.;: uKit 1 ^ iintniruiri 1 1 le* — opportunities for mlilrli | prl-rc J'su 
itm f i,r| tj Lr-etl Iu&mHi'ijIbc of Ra^Lo a; humu in ymir ppaff time, Yt*i, 
dm Tew bsimlfdi S3rj, fju r t,vg Ji week job* I>( :i H-nr* i£o have 
*JO«TJ to tliebjotuli, 



J Also Give You This 
^Professional Servicing 
Instrument 



Many Make $ 5 , $10 a Week Extra 
In Spare Time While Learning 

Thp day you enroll, I itart Bending you Eulra Mooey Jc4) fthtrt; 
Which atari showing you limr to do Radio repair Jglwi. T^TtUlglwuL 
yoUr CouTiB I send rill", and dlradloitB which. hare helped ninny 
niuki' JUt'O to Li year lb spore lint? white learning. I pend 

special Radio efpjjpment to conduct C.Tpe r IrfWnU and build clfcuUs. 
TblJ nri’Se Lralnlnp mclLcd Mikes learning ut liome | t (13*. 
rpatlduMtiif. iiracUeal. 



— Here? in the tjne of Instrument 
iX. i WCccbbIbI Elfudni Technlciftn& us® 

— an A 1 1- Wave Set Servicing In- 
struments It eontains everythin ft nesresE?ary to meaa- 
uro A.C. iijhI n,e. volta^et and current j Lo check 
rcfllntunces i ndiu^t find nliirn any net,- old or n*w. 
It aati&lies your neede For professional servicinit after 
>ifU kto dilate -cun help you mfike uXtiH iitulicy fixing 
Beta mhilp learning. 



Find Out What Radio Offers You 

Act Induy, Mult cifilbon 1m toy Hl-rane borA, "'Rich Itcwarrla tsi 
Hndia ,a U [Krlim out Ka,]hr,i «wr* (Em« and full time nupor- 
t Unities and limsu rtunluj; In Trlwlf Ion; ItlEp ntNHit toy cOUTPc In 
Itodlu bed TelerliLm ; Kii.nra many Iuivts Ttihh men I Iralne’d, ItE!- 
Iiiff whit they art dglne unit fNITilllff- ray mbnor back aKicc- 

■tturpL l* 1 ln l out what Radio nffc-ii you. St*JI coutHKi In tttTritafM nr 
paxto on penny pus (can I— MO W. 



(?sr m£ factjc 

MAIL Ttf/$ eotfpc w 
MOW/ 



J. E SMITH, President 

Dept. OAP, Nats oral Radio Institute 
Washington, D. C. 



I, E, SMITH, President, Dept. OAP, 

National Radio Institute, Washington, O. C- 

rifHf Mr, Smiths bVrAi! me i“EKE r withaut nl.li^a- 
lien, your ti-l-iiuue book ""Rich Rewards in liudiu" 
which [loinls isut simro time and Full time nppor- 
tuRitEea5 in RmJia, those coming in Tele Albion, and 
explains youi u 1 1 -TiCl method of training men at 
home in spjirtf limit- tu In- Radii; T^linjchl^, 
l Write i h l Filnly , ) 



KAME. 



.AGE, 



■STATE, 



7ms Coopo/v Good for ’ 

Orb jtt€ Copf of Mr Foote! 



ffUtiP* l!K 

1 MA& 



REWARDS 
IN RADIO 
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Wheiher you are werting or nol - 
HAVE A DIESEL TRAINING PLAN TOR ?00 

{friary wh ere you look you caji uro fhosete larging ab--.ui 



new lypra for tracks. btHtsas, trains. boats and g inner*! 



int 3 Lta Lry, Tout© seen llic adw d WBrld-lmQUfn Jirms 

announcing lln-ir entry mte Difttlii— migaxinw raulong 
Dieecb; ik# of their feature articles. Ncylh keteie 

tta& there hei-a. grrnler activity in this held. * * Bui 

.ire you connecting your iututc with |bn uievitihjo 
growth of this filit Indualry? * * Find am about 

.1 Atari doing so by tending For Iren espy *J Msrck 
ol Dinscb end data *n Hemphill Diesel Iraining. Use 
con-pan now. 



HEMPHILL 



DIESEL 

SCHOOLS 



All com'-un.CAHorj ca±i ?rnia ? tmrollnvtml my i l,... H^mphiU 
Hrtri Ccunm duwlri tf ncr>i io one or Ih* Utowittg addressee: 

NEW YORK , . . 31-25 Queens BlvcL. L l C, 
CHICAGO 4 20H Larrakee Sired 

MEMPHIS , . i r . 4 . 417 Monroe Avenue 
LOS ANGELES . . . 2I2fl San Fanuado Road 
VANCOUVER. B.C, , r , . , ]3G3 Gcanville Si. 



HEMPHILL DIESEL SCHOOLS ms* um-*t id dnu) 

tend data on your Diesel courses, filao Ireo copy q| 
tlL^slf^icd booklet '’Klafth c! Diese]." 



Name. 

SiTM L 





.Stflt?.. 



n-ii-p 



A pp!- c-feboriuj Ear •fix-ollmani wiH 2 m Rj^tya# ed Erom EiiyLi-ih f^tiH in j 
■tudmli. Tnddmg m farti-gre c*n urttinn. Writ* §o# *pm & pi (rrm* 



GET IN THE SWING 





with Slingeriand 



. . . DRUMS 
GUITARS 
MANDOLINS 



WONDERFUL VALUE 
EASY PAYMENTS 



GENE 

Swing 



K Ft Id FA — 

Drurt Inter 



World's Gnatitt 
Uw Sllngc rlantf 



t'-idie. e»?y playing, rEctj power by 



Compare the value — tf>ne 
and power in dliiig+ rlaod 
"'liudm K iJij;” iSr LilkkSv 
jo&, guitars, run mb- 
lias, marimba 
bugles— before j-uu 
buy. <1 un ra n teed 
more for your 
uuiTipy. Acclaimed 
t he top# in smooth 
world ‘fi lefufiiiy. 



ntusjrLqTis, 11 payments, a-tlaya free u-utl. $eu 
at your dealer*. 

Write far free special Information on how 
la or^aphifi drum arid bugle corps. Free 
Catalog mention instrument wanted, 



SLINGERLANO DRUM CO. 

133 C Sc Eden Avattua Chicago, Illinois 




cam derm AVMT/OM 

successful fmduaii-s Sf'rtRTAN TtaLiUiiiq fnllowliie 
, otonilnrd Loll eve nr IJnLvivsUj' jilAnnvd rurrlwluin w.-i!| 
" Hire YOU Aviation train! mr Unit win rum'll ly far -nmatlnns 
nuw ui*eii AilniinlABi-a I- jirtorv uOlLlatlon IniLMlng At IL* 
MBTAI i umrEnrr-s.il n"d Military AlrpUmi- Uni-iiuallrrt 
year-round flyuur weailwr amt wuntiy. Gm-rniaioru smt 
Army Air mirp# approi-uri. All coilir#Cif Mtvhan- 
c.....-, »-,j FU-f-Kt I'.VHv fur III . .1 <“.>, 11,1 

HOME OF THE DAWN PATROL 

Caps. MAkMtfli w not Fd O ft . O’! rcLtnr, 

Dr-pEj PM ? 7 , TULSA. OKLAHOMA 

SCHOOL OF AERONAUTICS 



SPARTA* 




ENGINES WIN 



DEGREE 
IN TWO 
YEARS 



! t r'- ; • ■ 1. L nsn ai-i'i.sun coL , in*i^.N 1 ciBi.^,ti,iUi,>..iLri 
IEMJl AM) MoSEY fi\¥F.D Denira J y. , liL.li-n.n I yr 

JUril. Al irh.inLr.-d . Arr I. Iie*-1U'«L Hiiuirjr.i, fh .3, ^emumiiknl. 
flLibwiif tu ,r.irj-«^* ladiult :\(r < ■■r >!iin .n in.t J'ii»-tii 

tii’,'11 »bu Mfifirt, imln'ii-Li i-'r mlrriw-H fl unij d jn^ocnibri in tlci' - 

tr&C>JEy. I'jwrr Fill III, DjCti I 1. Icrerlr, i Lr- iru H-fH’nJEWAtiufL J'Jfajfc- 
ule, LitdnMViS rnfii£em i-niultiriiwii- |.uW TVtTfQ'S* P-arfe-iim* 

.. _ , . . w*ik ij/ tzium HJid I'cnr-di Tbini-Lci'lF r.,r |iL>nrr^ilu| iraiiuiiiinN in 

V. c 1 . mi 1 Inr^lcti l--r. L j . -ifliroveri mr Indurtor, endomul hy iilwpilospi, w^itnfnvndvd 
!- v ahimni Onr nn«l t mt p o u f m p ^ #Liri in trept., liuwi ne.iir^n c^hq y^-t vr.uiviL, 
*L*thj V15ATL RfiMlm— vi'jm CuttdD# ^rw. 

^INLAV ChlCiiN££fiiRiG COLLIDE 

urn Imlliin Allnut City, Mi. 




®r 

MaH* TTiL'iiiey! 




FHEF TwtAL LESS ONI Cash Sn cm 

humor— at hohv-hy Ma m . fuu 

tin txbtritnte neodeU t-O Sliri., Write 1a<!:iy far FfLEU 
LESSON, nnallrfl pgsttuua. No abl-lrmLon. 

Cpch.CiarlOihrt Sfhpgl prat ft. Fait Cfec-I^ Wla, 

iSptctLtlid oppurtuniticil. Prcparo in apare 
lirne. Easy plan. N<n previrma [‘sn^rienro 
neivlcd, common schiud nliicatlnn eufflclent. 
Bend h>T free buukLel “Opportuulilra In FIn> 
^ugTiipky , purik:ulari and rtKiUlrcmeEtig. 
ilf HO* Amcricun School ol Photnir.iahY 

“ JSM Mkhlt#» *■(,. fiipt. iisl, thlciii, Ilf, 





Ijwrn hf'T to mill Cio * ij, kruk«>. Ttilii hi liSii 
ULDKT l.alwhihwr Out?*- Ptiictieu.! u-uia lie. 

I»y . t-U'*. AUl Fur fr-rr }* pp.it fmf lilffT, 

w. y. KHWt rt MECHA 1 FEAL MUTKTflT. TJ 5 W. 31 St„ H. T. C, 



and Makeup to $12 in a Day! 

lVf mo •end' .n.i a F:U nil ,. ihJ n-.i-in loIistmI mil fAEE OF DUE 
penn y eOtiY. Jon jail.™ in# r:rv> t-liui olid •Jin'? Ihr NltlE. EP 
ynip trwndi. Mak« t.'. tl. r m n dij h-.ijUj--, No fiperli-nw m> 
ii,.n,in^ ntemur. 

Send for Samples — FREE OF COST 

u-ir, . I ..: I . ... ACTL'aL SaSJPLEB and H nm 

oe«” m"r?y rn tint cl tn>. ?*aid rir> MbUj Vi 

«p i. caihh, progress tail -or- inc; rn., Dr P i. a-as, 

iw s^uth Thi nn.ii Sl rDPt, Chirpm, HI mar... 
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TRAIN FOR 



HJECTRICIfT^ 

m WEEKS TRMHIMSfv^a 

A^TUAlWrKON a^CAlHACMlHWfi^ 



Klftt you are told nod tliQwti wlauc to do and how 
to da ft, Then you do It yourself. 



EASY TO LEARN 

- EASY TO PAY 



Send Today For Details of My Plans 
TO HELP YOU FIT YOURSELF 
FOR A GOOD-PAY JOB/ 

Anr yo» out of a job? Are yctu working Jong hours at low y hi a Job yott 
don't like? A r: you wondering where you out find a job that will give yon 
Steady, interesting work with, better pay? Jf this applies to you and yon ate 
between 1* ami 4U then you owe it to yourself to read every word of this 
message. I in pc at Coyne you have an opportunity to get II weeks of prac- 
tical shop training in 1‘LliCTRlC) TV — I raining that can help fit you for 
your start towards a better }ob and better pay. My school is n^t the 
usual kind of school. Ii‘s more like a shop — a place where a fellow who 
llltes to get Ilia hands on machinery feels right at home. For thut'a 
c *.m i ly how you train,. and because you "Leant by Doing 1 ' right here in my 
si lulls you don't need previous cipcrie nee or advanced education. You 
do real work on real mutun, generator* and dynanioo. You tij^mlc big, foc- 
tofyiypc switchboards, wind armatures and do house wiring. You train in 
these and other branches of eke tricity — " alt with capable instructors to tcli 
you and show you how. And right now 1 'm Including 
valuable instruction In Rlpnil, Klrctrie Refrigeration 
and Air Conditioning ul no vttra tuition cost. 



Don't let lack of money hold you back. If you 
need part-time work to help out with living PI- 
penses- while you train, my employ mailt deport- 
ment will help you find it. We also sivij you 
valuable lifetime Employment ncrvlce after 
you graduate- And icrarmbff this: We 
have plans to help the fellow who may 
he short of money. 



“LEARN BY DOING” 
Mot a Correspondence Course 

In my slinfK you “Learn by lining’ 

run real electrical eqillp- 
lurnt, wind armature b , 
do house-wiring, work 
on real dynamos 
generatort, etc. 



Home of 
Coyne 
Electrical 
School 



Mail Coupon for FREE BOOK 

Get my hig free book, It’s filled with Fact* and pictures which 
tell the w hr»lj- lusdnutlua story, I r ll nlao tell you about part- 
ime employment while training, today’s dc'ctrlcal tn>|wjj‘- 
unities, and my other plans 10 help you. Mu El the coupon 
or this big free hook today. 



H. C„7. LEWIS, President 

COYN& ELECTRICAL SCHOOL 

SSO S, Paulina Si.. Dept. 10-71, Chicago, Ell, 

Flense ptirid me yattr I ■ 1 g: rroD Opportunity Ttouki ami all 
I lie facta about Coyne trill n lug, and the plan? to help a 
fellow phQ waul* tv get ahead. 

NAME ...... 

ADDRESS, ... . . . . ........ .... ........... 

CITY, » ,, STATE* 
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$1260 to $2100 YEAR 
MANY 1940 

APPOINTMENTS EXPECTED 



Railway Pasta I Clarks 

Hallway I'osMl CJerks gel (1,900 (he flrnE yen.* rcjft'lnr, 
He lug pa iil mi Llif- first and fifteenth wP pm M h mum h. 
i $79 j 7 f .n'h pay flay.) their pay is automat io-alLy in- 
■ raised; year]> tu $2,45^ Art van ca may He hail to CtiLcr 
i, ’lark at $2,700 a year. ((112.60 eacfc pny «lay.i 




1 Days On -1 Days OH — Full Pay 

Hallway PojHilI flerkFi on long 1 runs usually Work 3 
days and have 3 days tiff duty or In tltfi Kaiju 1 proportion. 
EHlilup this ■ - IT duty their puy tontsiluei just .is limuyll 
they IV eti> working. They travel nn u. piusii when ull Huifi- 
Ijoisb. When they gruw old., they tire retired with a 
i ■ >> ilsi ot] , 

City Mail Carriers, Past Office Clerks 

■ lerks anil Carrjffrj? now get SI. 700 the first year nn 
1 egnlar rind nutoTm Slcally inerpnse HDD n year to $2,1 00 
nn d C 2. 30 Ik 

File Clerk— Clerk 

Open to Mi'ii — Wonsi'ii IS ten 7. 0 . 
Sta trance salary $1.250 — Sl.tlD 
year. Appointments hr File Clerks 
mad Clerks in the Depart men En a i 
M'aAhlnptnii, D. C., tire tnu.de from 
this examination. 

Many Other Positions 

Mu n y other posll kma ftre uh- 
Lit i mi hi,.. Those wishing theer p.j- 
fdiiionH Hfcmultl qualify sit once. 

Get Free List of Positions 

Till ottt the fDlloivthff toupdh. Tear it Of? ;lbm 1 mull it today — 
now. at unpv. 

Ttil* invert'd L-nl may result tu your cectijiv a hta-paJd eovciji- 
fLiini' jnh. 




FRANKLIN INSTITUTE. P*p1, T-105, Rwliester, H, V. 



it ush to ini', entirely free ef charee its i full iksrripllon of r. s_ 

i kn eraniwnl Join, Hit Fret 1 Hfljty of lllpy train! Jllt-ria^s ttook, "( . S. 

tiwmnuinl Pusllienj and Hun' io !irt Thfid'' ; Hit List of l'. s. 

fkrfiiiiiKni Jobs; (SI Tell me Ihbv 1q qualify Tin- Olio of these julis. 




Xante* 



Addresa, 

U sr T h i * Culm tut Bcfuili You Mislay It, 



■Write w Print Plainly. 



I Ytor Govt Awiraved Course 



Luisrnmhe 'rained 
moo are eltfldO'dl 
with leading Ail- 
p, i Lull Enii‘ rti-t irws 
(hrouihout the 1". 
■S, Pruff.lr.ii] train- 
ing u i nier experi- 
enced initriittom, 
limited ecircdlJiniLit, illicit. mucrvlihm nml 
EuodL'rn niotln^iU ItrtVp .ipaurcd iOCCewfnt 
weera tur Ukdmlie (nuhlitiM. 

Ik tails l'. ill he ftU41>' iehi Itpoil rnilmiL 



PREPARE FOR 
A SUCCESSFUL 
CAREER IN 
AVIATION 



PLACED 

90% 

OF OUR 
GRADUATES 






^kuscBfim 

SCHOOL OF AERONAUTICS 

WEST TRENTON, H, J., Otph M. 



• luscombe • LUSCOMBE m LUSC 



Regain Perfect Speech, Jf You 





Every ‘’t.immi’rrT Ehmujd hgvn the new 5-S7 imisi? book '•^, , iTn- 
mi'rlnp. Us Uiiuso and i ‘orreclkn " Kent true to f-urmniivrcrm. 
It drsfflbra tlin QotUi' Unit Method for The srlun'lllf correc- 
tion oi fliamnitfinif and fituitenne. m ft hod aui'ercafuiiy used 
-i i 1 1 ■■fi£ 1 1 1 ‘ inurmm fur :;;i ■ ■ .-,i - - - 1 , , - fhu I'.infi irst-d i>y pby- 
3-ltiWUJ-r Write lor full lrLformutlpn No oliHgjUJnn. ISi n.jp min 
N. l>ej>t. 1.11.D Circle Tower, litiHotiOimllh. Jinllanu. 




uto-Diesel 



lliwler « rr»l tmt« 
Wdiiinir. fU. Lvt 



ypu jcrl n- a'lwd Job. Tii« ™it l« _ .. 

inHtli rpcilp cji^ifr e^prrkdci-d |niin»-tnft, worlf 



bitzr- . IEwiei und bonri 

bin-d|vlllr , K-ur IrrE EkU 



CkUlDI Wflta 



Aolo fflwat SJ*rh»nic» Aw Wftrtui*, 

to he nn Adtd-rb»ol M#i-nnile **nd hole 

brnti In Ijihi uitfniHlm, ■■-i i. 

i'i I bulld- 

>■ i'KJ- - h r r 



: i in "min Jrau 
. Th* out h 

erd I aiirui-bnft . li-ii*! 

En Hiiir Ii 4*W HWitDften. 




HuhviHe Aulo-^Dit«ei Sch&o^ Dept. 75, NaikviUt^ T«iul 

-STATE COLLEGE 

B. S, Degree in 2 Years 

Wurld litmous frsr (c-f hniC-ul 2-yt L ;tr courses in 
Civil, Eleetiii'al, Mfchanieal, ( hemiad^ Radio, 
^eronautioil Eugiaieenng, I^usineEr Admjn^trfc- 
i ioti and ,-VcooikElting. SpeeiuL prejwatnry di-parluirnt lor thouf who lack 
retjuired hiK^ Mlnml work. Bhort- cSi|iLoiru» efniraa (3<i wwlui-J jn Surveying, 
Drafting, Low tdiUOU. Low living ™ts. ScudentJ! from every atatn and 
many foririgncoijiirriis!. stith year. Gradlla-lrt mnrofill. Lpler Sfptotibff, 
January, m itrrh ..Tune. KViif for wlatog* 410 Coffeo* Ave., ANGOLA, IND, 



Learn WATCH REPAIRING 



AT HOME, luu van lcm;i 1 ij cur mmlerq titui 

pripMipl pyntcTii «-»f Jnjrtnjctjon. fvfft fart af (hi« 
Wi^li Rm+ififtf l'rftd* a I butu*, VvU tia 
c*rn mnjiey wliilw IrmToina: nod yrrimra ymiraetl 
fat b Kell paying ikjctinttij Dr in tii)>ijueB4 *J‘ 

l«F ('fim pli'i I rig Mir riltina uf i n»f rijjrti»n . f fn.-vl 
WBtcli nrrimTrr* arc in demswil Mill (BMmllf cun 
V«ry good Htliifiea- Fur [iMi iruliim ppply to rf,* 
Wisccnsin School Of Watch Repairing 
S£4 E. Miun St., MILWAUKEE. WlS. 




ENGINELfllNC, DmadeuMlng, uvj- 
j|iltna Mil iHillee ntd in, Barvlelug, 
rtnifltLe ;i5Ml S-ltirtKs Idiyniplij' tMUAht 
thoroughly. -IN. wcokK' enptm-if- 
I ti r tynirec vqulvalnnl to Ihrco ytiapa' I'nflrge raritt* trufli, i:i L hot'l 
r-i ithlJnlivd I ta 7-1 . All lnw, Cat tikig free. 

Dodge’s Institute, Ada St*, Valparaiso, Ind. 



RADIO 




Minstrels 



—^3 \ Dniciu* FiratP*rta foreamjdete 
«how with spccrLul aangs and 
ehoruBCB. Miike-uo. £>'pifflfr*4r 



T. *. B.nH*n * C*. + 403 M, WafranA, PbpL If, Chlus«- 




Wrlt*» f nr mv Frnp OfinV. ' J HrlW m BFrO?ifTi: tin FTCTEUT 
rkKIMAV,'' , '*-|-i1£h phone how efhin tH-onif ,»Tciif'rfdq bv 
ffty Snr,p.| i i- a funtTsfrprl to jifnrWii. Vmar pi-nmc 

i 1 ! ibT«M Ll y wrlitr-n on ji card If V-riii eFn’-rufC fUlffh. WpiEr- 

J'LMtOJ. T. M. TEVI0, tie?* iSlK, CHILL 'COT HE, fU4- 



IVArn iiTtdNff fo adl'tTiiifFTM mKEnfinn 1‘oflvlctf Mfchtmica 
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Learn to MOUNT 

BirdSand 

Animals 



FUN -FASCINATION 

PROFITS -IN SPARE TIME 




Learn TAXIDERMY at humeBTMAl l„ Save viwl'im 
trophies, decorate vs:ur home ami den, Iliiyo ;i grand UOIfUT . 
TIili old reliable school {with Z 50 .dKXJ mud vats,) will te^uliyuu 
at home to mount BIK1>S, ANIMALS, HfM, gAME- 
HEAUS — :iEidl (cjTAN hideaniid fern Ly wonderful KRuMt- 
TAN system. ati«> NOVELT Y TAXIDERMY, Using common 
specimens — no vt'dd game needed. 

V? K> CC PftiM/ 100 beau tiM pletu rti$- T ell how YOU 
I HLL D W v IY C an leiu-rt Taxidermy easily, rjujckl!,', 
at home. Tells how to EARN flSR PROU T S ■ i« tfizriijmc. 
Kush Letter or pc:*fcd lot (bis strange marvelous FREE BOOR. 
Write NO W— TODAY, StnU? ACE. 

N. W, School af Tsulddrmy * 3371 Elwoad Bldg, * Omaha, Neb. 



m i - 




ELECTRICAL ENGINEERING 

Condensed ONE-TEAR residence course combines 
theory with practice in w*Il-equii>ped Laboratorisw, 
High employment recorcL Suburban campus ; mod- 
ern buildings ; dormitory. th year. CATALOG. 
Give aftp. 

D| ICC ELECTRICAL 

0 Li 1 9 3 school 

131 Takom* Ave. t Washington, D. G. 



PHOTO ENGRAVING Mil 



Cash in, on pEetureeT learn cjulclfly at home or in our 
residence school. Make halftones, line cuts for the trade. 
Qualify for interesting, goad pay job, We show you how 
and itipplj complete law-root chff facing plant, iHniall inrpnlmenl. 
Easy terms. Pattlcttlirfl tree! 

THE AURORA SCHOOL OF PHOTO-ENGRAVING 
OepiL PMvl2 Tsi;ippE- r nidfl, Aurarg. Me, 

Be A Railway Traffic Inspector 

Write Tut Fret It-ia,!;"! p I deserlhiriK ..ur 20 ps. 1 n 
RcrLeivre During Men (10-00) in Juhi that |uy up m 
HG5 per ItlO, to hiart, E:my. Umw-itudr r.it|rs=ii 
I r.,1 its vriLi Ed spn re tLine, STANDAHO U U 5 I Pi ES S 
TRAINING INSTITUTE. ON. 201. Hutialn. N, Y. 




EARN Till? 1) I! I> K 1 li 

JjiKi ■ iJ Pn nhulii^K (Fb.FK.I . PliHf.n.pOy PirlnitT n- imr,’, O-rnwat Cobi 1 **-— 
■Lrt" l^i* nip. A C has ter ht h ■iTrf-’p.jiudicn' ■■ lb.ilituli.OM. frend fue 3J 

W 1 U.EK tt-d|u)<lr. ■ nv OWInUm, 

Temple Our -C D-llry-.-. lilt.. Dept- 2-R. LBKJ Thirteenth A.ruut 
SmRIr, Wii,li«n|tnit. U.S.A. 




Get into the BAKING BUSINESS 



Bulcera nirilte good money! Now 7th Industry In ^ 

NearK 1 dtTi reB^ion -proof , New home FUUly Latina Course U, 
quattfiei yt>u. (JornmOn scbiwl e-il ueotioo snmeaent. If wn’i* L„ 
fimtiitJmi! .write f»r FREE JiOO K 'O r« port uni r i- nin Raking," v _l 

National BakiiiE tuatliutft, 3601 Mlchlfian, Dspl. 1151, Chicago 

MAKE MONEY AT HOME @ 



RUBBER B™** 
MOLDS 



Ants tin a rubtw mrji'i-rrwTting 0131 its malreff perfL-r-j 
AciflljJii mnldii ol pi-i > - h - i, jutn tray*. litioli-end#, 
etc. Mn l ij - codt frt-m ftc to 2!Se eatih. Fii'li irmlil 
liun^nili ul nnv,- 1 bi^l ■. r t T l - |.t uetl mi> i>> 
Hi. OP nifter.-! Nfl wxpi-nen.ee nprrauiMrj-. tfulek 
i.ntl R»v. Sl.*ri p«Btr\K»lY I n,fK-- In your hi mm 

, , , eel! to nurtD, urlfi rirl ipnijj,. rf-'-ifta, 

fwa<3 FLundt. tiy mall. Full ui siiure lime. "Mnln- 
era IlJindar in<| psl or liuvcra FK.E-:1£. WfUf 

SO-LO WORKS 

Dept. C-fiZ7 Clrtci nnati + Ohio 






Our Graduates 
b Run 



477, 



of ALL the 

Identification Bureaus 
In America 




Send for complete list of over 600 Bureau* where 
□ur graduates have been placed in. good politic m u 

FINGER PRINT EXPERTS 

Then write the nearest Bureau and learn what 

our graduate* think of us! 

We haiQ *piM here lo Uel Only * FEW 
pf ihft* nu3rc* than 000 linilHiUai*, BP s» 
pure to Hem I for dm * om p I etfl 3 in.il 







S (ul e nF M-iehluan 
■State of Was.il. 
SEjtlft of Mass. 
Stall df Ulinols 
Sint* iff ilia fit, 
State of Colorado 
State of I owa 



State nf Ulatl 
State D-1 nnii> 

Bnilnn, IVtass, 

Nr* York, N. Y. 
pjtlsburflh. Fa- 
st. Paul, Minn. 
Mexico City. Mix. 
AuQuita, Ga. 

Seattle, Wash. 

Oiritiii. Nrh. 

Dei Moinii, la. 
Montreal, Can, 
Cedar Rapid*, Ipwo 
Elgin, HE. 

Sjraruse. N. Y. 
Tamil 3, Fla- 
Long Beach, Cal. 
Si, Lamb, Mn. 
Lanulng. Mich, 

Burl in g tali, !», 

Erie, Pa. 

Oklahoma Cily, Okta. 
Trentofl, N. L 
Detroit, ttith. 

El p&tD, T e k_ 



SetieneEtady, N. Y ► 

S« ran ton, Pa. 

Lineoln, Neb. 

Mobile, Ala. 

Little Reek, Ark. 
Pantlae, Mitl. 
Havana, Cuba 
M inmi r fix. 

0 iriningham, Ala. 
Cotumtui. Oh la 
Galveston, Tex. 
Newsten, Tex. 
Wtndsar, OnL 
Poe-bl^T Colo, 

Salt Lake City, Utah 
Atlantic City, N, i, 
Siouk Cits, lo*o 
Socheater. N . Y, 
Cleveland , Qhif 
SpoXano, Wash, 

Fort Worth. Tex. 
Shreveport. La. 
Waltham,, Mass. 
Berkeley, Calif. 
Paterson, N, J, 




Be a Secret Service and tdentllicNtlort Export I 

Enjoy Hie Hi rill nf jrelilnc man— ™-hh ihj iseraonal iSsiiffer— 

PLVy o r<yular LAuntlilf paid s-iil n rv am! ihi uptni-rC Unity 1u sliar* 
in llenFiirdU, Learn at ]ion»r. In a pare lithe, nrnl at l«y 
SLi’i L ij'.i ii feTiFt? cHf lfci!l y<HanK h fastlri^tfpfl arid fasl gs , fl^'lin(r 
tfcm, Yuu iiiiirp exLirUj' tlfc^ same DppvrtuiiUy iiial waa prTvwl the 
hundreds vf nur rtssIurUp vsl.tr tuw hold spIctadSd n« it lows in mure 
IhnU ftllQ I nsl I tut ions, Enrli of Hin^p hureaufl 3iaa inywhere from 
ONE Lo FIFTEEN of our graduates on rtsOiUr ?-alairi»'S— end Jitw 
niMDiiiKS drwtDP fronj lIuis Lo= lllhO. ________ 

Wonderful Opportunity for TRAINED MEN 
In This Young, Fast Growing Profession* 

Of Elm 1 1 mn <:ni. I* s<f tewni.a In \ iHL-r Lra. IhnioTnuHhs arv sli» witb- 
onf hlrutl first ion hurMU*- Mani 1 In UK it* bound Id rntne! Jbal 
spilSs OPFOUTl NITY. HuL J'uu nuaHl bo HliAlM It * cssf w 

niH.ii.tr UiLs- ppofflf-^lon that flonsbiiifli I hr II Is wirh prf-ACihfcit iarotyi. 
AN|ji 1 110 ipeurlty ur fi steadY \V« alicisv ion IllJtV — Ju?t a* we 

luve already sltimn Lfati hundrrde v,ho httw hold euotl pay EMHsitioni, 
pv n r I? I The CunFitieiitial Reports Operatpi- 
r lie Li No- is Mad* to Hi* Chitf. 

Just iush (-ouipunl F nil m- this Operstnr"R rxrlLh'^ Itum for a iniir- 
d^-TiPU^ ^aitp. ALtD, jSiflt <r Tht ItUlt Booh pf CrlMWn arutwiiiR 

tile wgndrrfRi op.pwCuulUr« In the fir hi nf FitiRH Prints Ud Crime 
IVtei'tJnn. Tehe your first strp TODAY" l&R »rd R stsady incuttl* 

andi succiejs. Moil niDuiinn NOWd 

INSTITUTE OF APPLIED SCIENCE 
15^0 Sunny Hide Ave., Depl. 13Sl t Chitago 



INSTITUTE OF APPLIED SCIENCE 
l!tin Sunny side Avc., DcjiL H5l + Chi?g|e. 

Gentlemen: With cut ohlljraUun on my p.it( r si-hil me ( ’’I 1 , 11 ' 
dontiii Ili'fiurlH of OperiiCw Nn. SS, also lllu strafed l!luc 

IS.Kik -nf Crlmr/' i .iifittlecr 3i« uf htireaus )f«*r 

gradunt. - tdirrthi.ir m. i 3 Hi your 3w urii -fl and Essj lYrma offur. 
(LlleratUro will be dent ONLY Lo petwna stating dm If ttfle.) 



Niinto ... 

Addrtsi 



Age - 



IP Am tm'Hnjf to advertism* phutac mentidn fojmidr Hfec^quiw 
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Concrete-Steel and 
Bridge Constru. 



lion 





4 

BIG BOOKS 

shipped FREE 



for «JCAmi nation, Invaluable to 
Englnotra, Contractors, Huildera, 
County Supervisors, Road Super Eh - 
Undents and Foramen or anyone directly or Indirectly 
connected With ill* btiildinu; or construction field* These 
hooks are BRAND NEW and contain the Vary latest und 
most authoritative information available. 

The eompEote set, 4 Ijljli hooka. over ] UOfl pa^es, will be 
s-eet upon receipt of coupon for free e.\nmi nation* 

Full of Money-Making Facts 

llaiHfcorm 1 I V buUmt in. imulprn latic 3«ii]f wi'ar bLndLiiK, !hcw troika 
Jirf- rffltnnusl full inf riLi iih|iM» jukI cmuHIv JornUnI, mem ry- jnnklng- infur- 
]SUiO«,n. TfeWy njvrr CQMCffETE Hi IK PNG DESJQN rtNo C Off ST HOC 
TlO*f. ALL FDRIH3 OF STEEL CONSTRUCTION. INCLUDING WELO- 
tN*. ooilbIhg. roof t»u4*es, sthenqTh of m atek i als 

flN ®. TWEfft APPLICATION un WH.II ns ihe field uf imth^UuliM as 
tf> thia work. 

Auy1ir>H|y rn the LnguKlry will And Ihc-cn fi verUsble eold mint* of 
I nfcmoji [ I uii, wpnn nmny limes l liclr Iuw coin. uir W imh 

mih^ m'Mii;,-i .;i 1 1 h) l^H't this Kj • I c-rLiJi d nu-irk, ivay In rn • y -m .> k i fljf farts. 



I the American 1 technical skictt 
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V +:>aj |' flK" VRl.H fi'ir ojiamlnaiiicj.Ti you r -1 nrw SfOOJly 
- .‘'Lhm.-I .mtid UrjilRP COlHitnirllun. 1 "' I ‘.mil .• siy the few 



recita do] Lvrry ebarees onl>- If I d pride to keep tin cm ] will 
K^rifl *J:. HU fn 10 J=ay-N and sa.oni II mui-.Oi until Lhr totJil nyicr 
nf 5111 . HO Ir raM. OLhrrwlHf I Wilt jpiLun (lie tnx.}iii mlk'.-t mtl 
nwp y'DU hnlhinsf. 

Name 



.Address .... ..... 

I fllf- ’ - - .Stole, 

T |K',-UU? attach a letter fiivlnpr ajw, rump of employer arm tfuit of 
1 MHILP husLneSB Trtjuj iuf rrf pn-HC' 1 , 
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in- 1'idiiu out methrtUr idrM. 

t li- 1 ■ i - 1 p-_ i iinr. pyiuhnp • i. -I 
iwbfj paTiru I- v^i'-tLii-.iLjii. An 

BPiy pr ■ rr-f li^ toufM. [_ r l], 4 
kj™ri"Jiii<w a rut rtudeJit. A 
[•ricii.-p| d+iiy iictpcr .■ | 
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wrakw. CyjK'ji'iti* *tfi- y* 
where are uaidif cl fin O'bdia 
at -i HHriii* JMhd Ln F»pitr 
V.' ! It, fccUlT Wlrfk and Fl-*i.- 
Uf I'hf. To (Ft thin luptr 

fer youraflf. UmBlr fiJI 
ir. Bud. rn.*IL t La f ILEil COU- 
PON 



flow to naii Uio (tenl cquar^-TJon- to file nad 
B*wb— IXu W to build f ir it. J turn — JIow to urn a 
luiirs (fo^^noir to UN tbd clkaJ k I m Hallow to aan 
rule* imii Howto make j oia tur-^ ,'arp« u lets 

a ntfliiL&tia — Solving rntnuurBUiin problrtuB — ICp- 
timat icLB streojiiJi timber*— llnw to aet. ciiderg 

•otl a Ills — lldir IS irmmo hoUACfl ditj hiqfi — Hon Id 
M tilziata to b^sld hoUflea. hume, Bfc. 

IW®, bunjiQJoira^ obo.— Ha?y to read and rETftir 
plana— Dra wui| up apeeiicBiioDa — How to e.j,~ 
earalo — Honr to uao KT titLitB 13. 13, aatl IT on Ui» 
jleal anithrcr— H*w buiLd boLpta ftE id BTuffniLd *— 

•kyJiKiiiB-— How ta bmJJ aiai ja— How to pul on 
ialeracir trim — Il&fr to hnu^ doona— Hqw tolitli - 
IftF fl&ow— Hpir to I'iii a m *. 

<iMmiHi»mti»niiii„,ii, IHll(IIIII „ l „ lulvll , ll 

THEO. AUDEL & COa, 491 W, 23rd St-, Hmw TOrkClty 

w ^ ^i r ? ri,l ** ri * nd BuUd^F* a-nidei. 4 Tub., cd T (Un' (m trtoj-, If 0_lt. 

No obiljsc ktti 'ey.™ thcui. 
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... M, .cotmidoT Lbo hundreds cf in un now in Aviation who 

I E-tarted (heir careers wilh Aerq LT. E. Ciairing. You may 
be riijbl where these mep cncn? wure- wemderbg hflw la 
^r-1 ahead U&ter. If so, you ow* jt to yourseU to bn.i « U I 
aboul the training that has pEacod so many men in the 
rapidly cicp.-indinq Ainalian industry. During one BO d*y 
porisd S*i> Aero 1. T. I. Irained men were placed with on* 
aircraft plan! alone! 

Filld Oi tf aboal Aero L T. ], ttiinln-ij Ciiojce ol U-.ia-ii rciirrir bi 
Air'rrflJl Mcclunica, two in fi-at'SC-p iclical You tin Uh& 

Ju.l limE muiui kl tk» t?hod. Ot slid id ji IraLniFig at hem*. Per lull 
d'. ills. wril« HOW 



AEHO INDUSTRIES TECHNICAL INSTITUTE 

5253 W«t San FoinandO Road » Lee Ang eLee. California 




VWV STUDY AT ^ or VtE 

l I ^>gn I tv 1 r. i Ibf-il men win tilch- 

..;r ;v. v pr ptdiloiB arid blgKcr suc- 

V 'SBo" ran in bu-iinesa ana public 

H lift 1 . (Jrrsler H.'tijfcirtonl tn-a twnw iliaa 

I.H Igtf ever l.c 1 forn, j; : j; mi rmthEl.'iv n® 

WUO W W biada<j hr nwn wltn k^al tnfnfat, 

Mora Ability: Mora Prestige: More Money 

Vf jFiLiili. j yrio by «l kjj, Yi>ii esn (ra|n at aemn 



CRIME 

DFITCTION 

SKWsonfKi 

— T A.1* ^ 

^ riKGni I 

P HINTS ■ 



“ fiF Id D])( FS.'Jili 

Nd ftifi-nry Pijwrr a®tunl Crimi 

Jf I:’ u A I T O'. Hi •' W ■■ W ill UtIihI 
DR 1 ritilF, flH-tlfr.lhlH. StFJFl 

Wrsrfc Mt day# Jree TuadittR. 5 fc 

JuiH rji^. udt Uf Jl lh<‘ll till 

in it. WHITE TCM3.lV. I.itri 

r. nil 1 Ifl gMriMU* I ,lin* [hr II -Tt-. 

T. c. COOKE. Peril. 1HI 1^50 Sunny* Ida Ait. r thka«®. Ill 
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How to Win Fortune, 
Happiness by a Book 



IIP L UPlht.'.H Hit d*VrL.;i ,, r.-iniin . 
■Lt'l li.i mpijaHr Jin .t i* i 

Irrl!. 3,1 ■mini, IJnrUflki'l n.irUr 

■ ih| I n ILIJClhi. 
: 111 I.UX'. IHIFIDFH- iru U.ip, 

rtito J-diUI- mm* nnil ii n 



R , & ft, Co. ,441 H St*. Mdroic, Maiudiutelti 



• MONROE 

COLLEGE OF 

OPTOMETRY 



He a Doctor of Optometry* Tost- eyes. 
Fit Ghuwss lu Lm prove taSsyEllT . An. UlHTOwikKl 
profe^lnn, t'olLufe not hptTAleit f^r prolir.. 
We help to ]>rr.ivi(Iiri part 1 1mp- emproymfnt. 
Days. H i. fuJh « a. NesT nemf»ur LiVL'l ns 
Feb. 14. Writ* lot Bulletin. 

15* North Wackcr Drive Chicago, ttllnaii 



CARTOONING 

ja p | | ; vl‘ LEi-trm llrm liy □ famnui mn nn n LmI |imk> •• 

S* II T It fn '-v to htfim nt home, Wriie for Fnc Booklei 

" ~ Z jp de 5 L“iIulrtff ct-Lnlia nf Ihe hAju t>l l . 

\JU L I I NATIONAL SCHOOL OF CARTOONING 

VV IpiIpIi! 339 prnton H I do. Cleveland. Oftio 
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Lb yrnni.. Mlkti'lli nill*ti.ml. a.i.1 R./t Ln,-Lr hF^.n. ( ill.,- 
r. H:|iHr.*(.li: i| luf tl'l It fil. 'h-i- I’.'.rn r , ■ i:n j niji| 1 . . . r I 
■ I hit Ir-ilriiiit. I^n't l^r Ir™ Sn»k. 1,1 P '..it Lvcrv ,MhZi 
!"• !■• •■liii bLn:iw Aboift DmkI". J'eiiL. ItL II ii< iIlkIj 

r«*ki«nl fdutK*. 

L, L- flOCGX TRADE SCHOOL 
Parllind Orru-nn 
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. . . THE FORBIDDEN 
KNOWLEDGE OF TIBET 

What slrnngc aecreH of nature arc 
locked W i i bin ttio inounLuiu 
nesu of Tibet? Whftt control over 
the forces of the Universe do these 

cloistered sages exercise? For ceil* 

l uries the world has Sought to know 
the source of thc-if power — to ktini 
(heir mattery e/fr/i ( nnd their J&cutfy 
Jar aMrcominjl problems with whu:h 
the mnssea of mankind still 
Have thr-y sel- 
f tislvly deprived humanity 
of these rare teaching.* i 1 

WRITE FOR THIS 
FREE BOOK 

Like the Streams that 
trickle from the Him- 
alayan heights to the 

plateaus belnWp^rr 
p^ij l 1 r nibs of these 
brotherhoods have 
descended through the 
One of the preserv- 
ers of the wisdom of the 
Orient is the Roatcrueiun 
Hr other hood {not a re- 
ligious! organisation). They 
invite you to write t oday for 
their FREE Sealed Hook, 
wiLhita nmaainK revela- 
tions about these rny*- 
terim of I ife- Address: 
Scribe E.M.-G, 



EARN A 



AT HOME 



From A Chartered Institution Of Higher Learning' 

Employers Now Demand Ceilege Graduates With D*gr«* 

tB Decree Course* In .\m L-,-i ^ . k-. si rtil Ui^ir'hy : Eati,-.;, t lan i v >rhat> 
■niy; laitiHc |U‘iilLht fUn-iulu-ity; Hiyal?*; ClithhiBLO; Pol. £rlL-iiF«l 
TiH'i»iut:v5 Lilwi Bn«in< , *ii Truning! AfHnihllAei Aut^ikt: auv.- ^nii k: 
Aprit-ullUrup LJrrlriviil, Mur ft* Eli cel, Civ. 3 , MrurUiHl, binwl. Arc hi 
l*ebml» KMnft DrafUnu, AuKHTinilvB, AtfQiiiuUcii], ItJiJjo. KtTrtpi<r- 
. i [ I ii i > . Fl'Htjway, Miir'iTu? . Mr CurnJlLltHi ingr. Cl l-i.i l-upy, P<«| is.Im imi, |i. i-.s*- 
Irliit Ch-wairttl Snip Liieeri n-jf, 1 , ;ii.iL, ,l LI? 03 , I TO P-. Cal a lug J rue. 
HI c KlnTry-fl nWryrlt Graduate Coifrvr', AT3Q-F S’krriiifflri Wodrl. Ctiit&fjO 

TELEGRAPHY 




TaUfiTit Lliu rCHtffh 1 7 , . HefUWed OppDriunll I cm- riu« to Hull rand ltd trernont 
Art and Imrcnmfl buxine**: RTiiyi.,' nUlH-iMlfl CKjwrleiaclae gltnufijfF uf 
efllrlcnl iviw. EVKRY BRANCH OF RADIO A) .SO TAUGHT. 

hcLmul taiabl LtLu.-'J j»T4. Ail -L*J£]jviLf. ls- Inw* CnlaloiT free. 



DODGE'S INSTITUTE, 



Valparaiso, Ind, 



W.HH. OH H0-WH Light Satlitf- Thlm 

ih^pvfclau, Pin»pn Pci*rt IV Glder Joes Ihfl 
"■^tV r>r «rsii J ll tliiliftr rin-irpHi I. ' ;i"W, It n 
IMrcJlir. WELDS Ch UniUr Perils. Hump- 
wjL Fhrftn. T*nki, Finn Mtchlniif,, Etc. nr#1 
" “I «■!*" •>>' !* sni't linEn au um L,p ii-tm-c ■* t * A I L 
JII ttn-'i W'jriN I.n |rim. sLcri. tin, t>r .m. mliptti ;lm J. .ill 
n ^ ,|Cr nifitaU- Mr-il Hri I K'iijL iirryiirim pinkie ip nr* cai> (na^-v 
■4 mutli hi tMHI ill no* bmit mpvi* pnk In fl v«nr’B 
¥ *>Ww CmH V±u LESS THAN 

i CENTS A _ O It. In i<.T>|n(ln,n.i FVm — O pen a w<IJir,f 
shofi ACCHTI— UjIi !iJe prnfltf «n,n< Isa fiFatti, 

I ,«> J * mjaia n T! ;] |<^ » rih hn r . i 1 ri r- . Write tol.wtor 

SSJtAiV, THrAhOFFEH. uvnamfc WELDCit CO. 

1 »«-KH SllMrtan Ri»»d Chi«|,. lllLnpij. 



iREAL JOBS OPEN^ 





NED AUTO MECHANICS 



B 

LEARN QUICK ! 

J WEEKS 



SHOP 
TRAINING/ 



AUTO, DIESEL and 
AVIATION M&chanic& 



WELDING— BODY A FENDER 

III train you quickly* rorTb?rtty fr^r (hi* fnerinntinfE work^ paying 
up to SijII a WLiekf liaH-d on US yearn* exin'ritiriee knowing how 
10 truin men well, lit the 2 biggr.-d, Ini^t schuu]? of their kind 
in tiui world, Y"ii learn with real EooIh, uti te.ni I equip ineiit, 
a eomidota, privf'liniil rmirne i]i Aijtfp. Djpfiel and Aviation 
Mochanina, WfiJUinE, Body and I’undur work ho you van «tct> 
out of low-pay Juba into u cureer in the hi ages t fivld uf oppor- 
tunity in America today f 




SPECIAL LOW TUITION RATE 
IF YOU ACT NOW! 

Agiiin AfrPwpeny leada :ij real vaEue. If you, 
write At cure vve will reveal a Special IieW‘ 
low tuitioh rate tf>nl will amut you, and 
on cany terms it rriftken it etisy for you to 
train AT ONCE fnr a big-pay jnb! Write 
TODAY for detailp! 



McSWEENY MEN MAKE GOOD! 



25 y na ts + h u«r« mea ns lomcl !j i n k I o y o u f 
Read how nthrm have Hufreeded with 
MeSwwny C r.iiaiiliiKl thru Ift rit- 

iru: income inn cheek. _ Mrmpy spent at 
your aehnoj was best thing I over el iefi ' " — . 
Lee Grant, O. ; J, W, WigBiDH, Oltlfl., saye 
Lefure wc train cd hini he h^d Tia inrrjjtjp, 
now haa own buxine*, money in bunk 
and to spend! G. 11. Perk, Ind., says 
‘ Yoiit training fitted me to handle any 
job in auto field.' 1 ' These men were 
trained in our fine l>Lg HchouEa, best of 
their kind any m bend 

FREE BOOK! 

Send now for your ropy 
ml Fnv big hook giving 
all the friete and an- 
nruinernirnt of nmazinp 
new low tuition rate for 
short time only— hut 
you must write at once-! 

Address nearest school: 





TWO FINE 
BIG SCHOOLS 




r McSWEENY TRADE SCHOOL 

| Dept. £-7, Detroit, Mfch., or Kansas City, Mo, 

pi Without cwt or obligation send me your bla FRilC book. 

p| N -■*!, \f S-, , + , . . k + h , , , , , . . .. . . . ... , ■ I « « i I- I I , f I , . , - 

|1 STREET. .......... 



I TOWN 



STATE. .AGE.,,,, 



When writing to adi’trtietrs pfeusie mnufipti Popular Meehan ien 
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7 JcfPUut to Protect 
Your Invention with U.S. Patent 






Small Ideas May Have 
Large Commercial Possibilities 

Inventions do not have to he complicated to 
bo profitable when Puletlted. TliO 5c and 10c 



‘7yee'/&ce>4. 



TELLS IMPORTANCE 
OF QUICK ACTION— HOW TO OBTAIN 
PATENT AND MARKET INVENTIONS 



Small Ideas May Have 
Large Commercial Possibilities 

Inventions do not have to be complicated to 
be profitable when Patented. TliO Sc and lOc 
stores flourish on simple Patented products 
which are commercially successful. The Kip- 
per, safety pin, thumb tack, paper clip, coils r 
button— all are simple yet familiar invention* 
— brought their inveutm* rich rewards. If 
you have a Patentable Invention — act to pro- 
tect it. Send for our FREE ■! E-Pago Book, 
that tells you h(vw + 




CLARENCE A. O'BRIEN 

Dept* OAl* Adams Building Washington, O. C. _ 
Registered Potent Attorney before U. S* Patent Office 



If you have Invented some thing, if ytniVe intereatrd in in- 
venting somethin^, you need our now 4ft-pitge hook that gives 
the entire fttory of Patents, It tells yon for the first time 
about new phases of invention, how others sur reeded, how the 
patent laws protect you, how to market your invention, where 
to obtain finances, how to form a company, partnership, or 
arrange for royalties from your invention's sale. 

practical benefits of this book 

You will find G complete pa era iflnjrtTated with simple inven- 
tions that have succeeded in six different fields of industry. 
Over ICO illustrations are in this hook. You will read the 
stories of ton | illustrated) of America's most famous inven- 
tors, You will find an experienced and thorough survey ot 
market condition a nlfpcting the inventor — showing the possi- 
bilities for commercial Invention today. Entire chapters arc 
devoted to the value of a patent In promoting the final suc- 
cess of your invention. The importance of r^uick action in 
applying for patent la stressed — facta revealing danger of 
dcjay are emphasized. 

If you expect to realise profits from your invention you muBt 
protect it with a U. S. Patent. Otherwise you may find that 
all your lime and labor have been last. because it often hap- 
pens (hat other inventors are working on the Sumo Invention, 
if you have an invention,, or an ambition to invent— get the 
information on obtaining patent AT ONCE I 

FREE RECORD OF INVENTION FORM 

Whrn you send for our FREE BOOK, we include, also Free, 
our specially prepared Record of Invention blank, on which 
you can nuichly make find date a sketch and description of 
your invention. This ‘MisclosurV a* It ie called, may bo ab- 
solutely iis valuable br evidence for you, should your rights 
ever bo contested. Be sure to get It and use it. 



CLARENCE 



REGISTERED PATENT ATTORNEY before U. S. Patent Office 
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C&ft IMPROVEMENTS IN *** 

MACHINERY, ARTICLES, DESIGNS, FORMULAS, ETC., IF NEW 



Every year thousands of Patents arc granted* Very few* 
however, rep resent the discovery of entirely new priuci- 
rales. Most □£ them provide new methods o£ doing some 
every-day thing in a better way — changes far greater ef- 
ficiency, usefulness* adaptability, or beauty in soma pre- 
viouRly Patented thing, These IMPROVEMENTS are pat- 
entable if new, and actually represent Pfiw inventions. 
These improvement Patents offer large ehanre^ for profit 
if commercially useful. The business world want? im- 
proved product* and services. 

FINISHED DRAWINGS NOT NECESSARY 

Our Big Book tells yon how you can. start immediately to 
apply for Patent Protection even if yon haven’t finished 
models or drawing* available now. It will toll you bow 
we can prepare the specifications, and finished drawings 
necessary in the form prescribed by the Patent- Office — so 
as to secure for you full Patent Protection, Mail Coupon 
for Our Big Book TODAY, 

OUR SERVICES TO YOU 

We are Registered Patent and Trade-Maik Attorneys, 
serving Inventors all over the United States and abroad. 
Our Organ nation Is complete. We have Draftsmen, ex- 
perienced Searchers and Attorneys to serve your interests. 



We can act as your legal adviser in all Patent Matter-?, 
Our complete service is described in Our Uiy Book. Mail 
Coupon far it NOW. 

REASONABLE FEES — CONVENIENT TERMS 

Don’t worry about finances. Our foes- are very reasonable 
— we can arrange convenient terms of payment, It is our 
custom to permit clients to pay for our smites In Inst-nU- 
menis as the ni>p3 Seat ion progresses in our office. Sec uur 
Big Book for fees In obtaining Patent. It explains our 
arrangements clearly. Send for it NOW 7 , 

GET FREE BOOK— MAIL COUPON NOW 

If you have an invention in the making — if you simply 
have the crude element* of an invention in mind — you 
should have our Big FREE ROOK without delay* It will 
guide you every atop of ihe way — from the preliminary 
search stage to the issuance of the final patent grant. 
This book remains twenty- Jive chapters describing in 
plain man -to- man language the dory of obtaining a pat- 
ent and marketing an invention. This book Is absolutely 
KKF-E — just tear olF ibc above coupon ur write us a letter 
or postcard TODAY! 

CLARENCE A. O'BRIEN 
Dept. GAI, Adorns Building, Washington, P, C- 
Registered Potent Attorney before U. S* Patent Office 



A. O B R I E 







Dept _ OAT* Adams Building 



WASHINGTON, D* C. 
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INVENTIONS 



is offered in a 



n ew for the water -sports 



patent covering a 

unicycle. The odd 
craft consists of a 
circular tubular 
wheel, resembling 
a large automobile 
tire, a seat mount- 
ed above the wheel, 
a weight forming a 
keel attached be- 
neath the wheel 
and a pedal-and- 
gear arrangement 
by which the rider 
may rotate the 
wheel, causing the 
unicycle to move 
through the water* 
The inventor 
probably visual- 
ized faces between 
riders on uni cy- 
cles as feature 
events on water- 
carnival programs. 



T^OR the convenience of the tourist, a 
* handy sleeping arrangement to be at- 
tached to the automobile is proposed in a 
new patent. It consists of an extensible 



the travelers stop for the night, it may be 
swung into horizontal position, with legs 

supporting it at the rear. Mattress and 
bedding may then be placed on the frame. 

IMPROVED means of salvaging sunken 
ships is the objective of a newly pat- 
ented device. It comprises a pontoon ship 
having a well located at one end, a scoop 
adapted to be positioned under one end of 



the sunken ship and cables supporting the 
scoop from the well. Other cables would 
be attached at the other end of the craft 
lying on bottom, to facilitate lifting it. 



JK 5 AN aid to the driver, a rotatable grip 
for the auto steering wheel has been 
patented recently. 

The grip Is in- 
tended for inclu- 
sion in the steering 
wheel at manufae- 
ture. It has an 
opening into w F hich 
the hand fits, with 
indentations for 

rlr i TTor'r fin 



and collapsible bed frame mounted in con- 
nection with, and supported by, the rear 
fenders and rear bumper. While the car is 
under way T it is in folded posit ion, but when 



gers. The grip has a counter weighted grip- 
ping side to give the driver better control 
in turning the wheel. 

(Continued to paffe 53G A ) 
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7-DAY TRIAL OFFER. Thu ArrttM-MV OF nrOTOClR AFIIY 

in.t -1 "I aimplL-, lildt|i<rr'i*ivi?. INON-T'ECELN'ICALt ELULchly innaLiTL-rt. 
A ■ I LI i ■■ yuu nothing UMLEM *■ yuii • , rmiviunHl — in the first, seven 
(lays— H ran du alt ihese tilings for ypal — i fur FJU 2 E IiihiIC deierdl-i- 



AVIATION 



APPRENTICES 

AntMTMtlD VOtTKG NKJf INTKRE>rrrcn IN TIE A | IV- 
ISO Ft>H EUTEIilNR THE WELL PAID Fifl.rj OP 
V T \ TTfJJtf A* APPRENTICES— AVl 4 Le Immediately 
«iwl«ln^ stamp. 

MECHANIC UNIVERSAL AVIATION SERVICE CQ. 

IWiyne County Airport, BM BST, Dept. E, Detroit. Mich. 

"*T|I YOUR WAY 

IICCESS/ 

- LEASH TO ORIGINATE! 

IIQW lij CREATE 
that yon tin 
ilbrtffltfcni 
dfterL, Only. 

RAYE BURNS SON DDL. Deal. M-Y. Bpi JlgJ. CLEVELAND. OHM 



MECHANICAL DINTUTRY 



LEAR HI 

to PLAY 
BY EAR 



ROOK L Y N Y MCA TRADE SCHOOL 



Unlimited Instruction until you I □ 
have ni altered every pnrt of ■ □ 
Course with out additionaE eh urge. * □ 

I n 

Full Shop Equipment 

Xjrtexceller] instruction i 
Fireproof Dormitories. 5 □ 
Siwiitl Privileges. Chech your l 2 
Interests on coupon to native I q 
free literature, iQ 



Mevfianlcnt rTe-Enulncc’-mv 
DlPret Engines n OH Burner 

Diesel Pre-Eugiiiecrln? 
Aeronautical I're-EngliiKrlnn 
A viatioii Mechanic □ Welding 
AiHQMecTianlC fl Talking PlrtiifiH 
RcrrlrieratiOh □ ALr Condi Lfonlrtg 
Television inti ntulto Mechanic 
Airhitectursl-Mechankal Drafting 
Marti ln 1 .it a Tool anil Dir Making 
Armature Winding D Hlertnral 



Mm coupon 

3117 Bedford AW. h Duflt, P.H, 
Brooklyn, New York City, N. Y, 



NR.9D- 



Addfeil.. 



lfficn Mfilirtp fa adl’erllJCfS plena*: m-en t ion Pfljjllfor A/rrfr frn iVw 



:■ 






Short Pfl-I 

1 r-,cli*rjL fwifi 



jMtroh..l. Miilr. I Just, liviUurLyiii hr*L (f-riinkwl 
kin , lTrr» iLiilimilHil y r , r iir lur.jM nnl nlTwItd 

ti>‘ ' I :i rhlnr Asn. Mn-it nurrnJctn method* Hllfcr&drU! 



«vrr * tiTi.nrli fT»m pl.dr to p«ra>laiifc »«rli. yc-u lo *rwL 

r«r rknii'i . w ««■ ruaine**. Dip or eifbt tclitruL No- book* — a,,. 
r l]i.p-H-. Cil tM |i v < lipM, jr.lur-l. 

far k 1 1 !■: I f I : . u L Lti rq fin, nnt F|<nw hrnH 



OR STuOY AT HOME. Writa 

MfC ARRlC 1C M DU L OF WtCMflNJCAL 

2 »t H. fcrud it. D,pt, Til 



faurpc. 

OEHTISTBV 

Phil.irlr Ipli'j. 



ftisoitmi* 

SO- LO 1 msBili triln, worn spots 
in rttbbn, leather, dfitll. .Sureadg C 

like butter. Driei Lough over- mb 
night. Flexible, nun-utiil. wiiter- # EAU * 
proof. Won'lcomc — 

'CetfTV S’w^ntev-d f 25c (25 rtjialrs), , f 
At alt 10c and hardware store*. /i 

“Wmilivurth, Krevce, Nfuberrji Aftirijfijr, MeCrory, »ia- 

n e r r .MhT.h'I J; i it,. HCilra imri tViird, now fruturiiiy' SO-JLO tp . 



Here It a mflrrfiil NEW way 
to (i.jrrn In piny Lhe plar^ W Itlwiil nnte?i r in >1 little as Ufl 
IlAVS. tinythlnjt— awlnff to 

U CljLf -CVCTPAil i* raxy. You. Hijn't have t «'i pr.n-L I i’o 
™ c “ JI)I Cm sralL'^. j-OU don't li-nvn to wtudy fur* 

f i'Srs,, t iiuii^ nr old Tnavt- tiiunl wrT"TTlUvi !«■(-«■ Anui!(H‘ your 
rleittlR. rtay fur [Hi'PJ-tire or fur ninntj-. Ccji.[ i- very tow, 
Iipyrrurntjf L-jisy . Jtwiri fnrruiii|a) 4 l 'U l FRRRiivt&fi*. No tshl Lputlcm . 
Kbit I Of trutn. Pres. 

HAMWOtm SCHOOL OF music DIPT. 1? 

BOO Hr De*rtiflrn St- ChJVi 9 S 



AMAXMG 



TRfCicS 



YOU GAN 



DO . . , with your camera! 



ini' this new way In ;jvt boater Jji™ nure and rimat nut nf v«i,ir rfinn"r.v. 
Mail rcnJ].iU 3 j Inr ACADEMY OF PHOTMRfcPMT, Ofwt. *A, lift lilt 
23 rd St root, Hew Vorh, N. V. 



ACADEMY OF PHOTOGRAPHY 

hpi 4A. UMiit 33rd St. r H>» V 5 rk. N.Y, 

Swid me— free, without rstrHuatinii— Hivii- 
I rriittl tM-Mik [^MTlUinq this New. fVuy 
Way trt Tail,.' Bt lEef Pictured— a ] bo details 
u.rf 7 ■ bay Trial OETirf. 



Nam lr . ......... 



Address , . . 



nty . Btste 



T RICK — foreshorten ine — double exposui'es, double 

furintJcihf — ^“jihosl" etYecta — fake backgrounds. There 
nro doKtriisi of tricks you can do. Herea how you can 
find out all about them: 



He w, Easy Way Ttn ToJte Better Pictures 

A JlirW Way tdi learn irow u, ls?Hnr Iiivlnr^ ILRJ) jMEt 

m-rJi-i-ifil Uy the AC.UJNill Of nttlTUtilfAl'FlV, Not 
elily dues the ACADKMY hHriif y«u novc] Idesst l|n triek nhntin.;- 
FUtiJiy — lj«t Jl stiuwa yeti Jii>W yf»U rftii make iwrilTl iik'lUHnl 
all LlK litnel H*vp« jyju mnney mi r.lm. t’uLp rUiwn on 

I (ml liaiu. efFun. niaierLali, .Shew a you ttifty ways tu tl« yt^jr 
iwv.i diirkmuirii wrtrK— turn ent nrlnlfl ymi'll lie I'reiud In slmw- 
phiyte.s uf extLihitlr.ni callbrd I ha. I yo-u Ifiay even ail 11 



24A 



POPULAR MECHANICS ADVERTISING SECTION 




WHAT YOU make is an excellent barometer of your 
value! And a big factor in determining your value 
is — training! 



For over 48 years the International CorreBpon- 
dence Schools have provided training for men 
who realized lack oi it was a handicap. The 
courses through which this training is acquired 
cost over $5*ODO»0OD to prepare- Written by lead- 
ing authorities, they are constantly revised as 
conditions change. Serious -minded men are in- 
vited to mail this coupon. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



MO A 53*i3-J t SCQANION, PENIYA, 
Esplaln fully utoUt y-tf'jr co-ur&e marki'i] X: 

technical and industrial courses 



O AirLculluro □ Air Hrulte 

P A jf CofiiiiiiuDLoe 

□ Ai(:fi ilrctunl DfafliiiK 
O Arrh tLp^tiin' 

□ A,ul"» L oci nr Tunr-up 

i. I Aiiiij iVdiiiii-inn □ A '■ sn r k>n, 
El Boii3t u rrij»|i.Ltis 

□ BrniEi- linjtiiKh-fjni 



P Mhiwciur ilfn ai Work 
P ^LjLjLur.-t- ruri' mT J, |, 'jln il ji- I Pifi^r 
P iijniu4iii 

□ MrvJLnnjca' l -iifiunfrtric 

O M*w4eniiam O RjUtonmlciim 
D Phirmnrf P Ftumtnne 
D rracliriL Tel epti utijf 

□ I’oullri Farrniri| 



■141*0: 

l] Uuitrlmg Halim* Lina □ i lkrmi*iri' rj ]*'ialiE j>' Wnrki Hu ginorrmic 
D Civil KnfilkMriltl □ * uhl MinihE □ JU'liu ti|nsn. Un« 



CJ { .'oncrotie Kneine^ria* 

Lj E'diitra, liiiii nml HuLldini; 
U fAnnjH Ma luu/*c uitiur 
O Kwninon 

O SlHtrid] MniiJifrrini 
O K!rr 1 rir i J^hLlns 
O Fbuili I ry Prntflirt 
0 Fruti Oll^tioa 

□ HmI Tmtm^qt pf Mattil* 
Q fitihwn 1 Kniinwriufi 



Q ftervieinji 

O 3t. 3-t . i'urr-ijiaij 

Q It. !EL!iUrnalmrn Q Refi-tam licit 

□ Bheet Ml Lai Work 
DSti"«in RUcirJe 

D tf t-Tqjttl KlUlillfl* 

D^truotuiai Hrnflina 

P H LmcUeraJ Hiicj nOOri nc 

□ Survey Lok fetiij Mapping 

D THv*r*r4i EfKit>«Tin.* 



D l^nmativfl Kniriiierr p MifJi|qi*t Q Tr x tSIf; [Hwigniiu 



P U ann*otnrn1 of lafonLioEi* 

BUSINESS 

D AiJv^-FTisjaK □ R&Qkknepimt 

l J lluninr-** (brcmpiiniJMWf 
P M* ndiC-ECL.cn: l 

p f.'iir UH'Ji-fcikc p Cis il ■'if j vice 

P CtittiiE^’ P Goal Ar'couuMrjK 
D OoUftTfl Propti.FatcF.y 
O < ‘ijmmrrnifll P FaT^iJja iiJihiu 
Q C. 1\ Actiiii iiliiiR Q I’Ynar-h 

DOMESTIC 

P AJ vbiicwF 

D Fc»4< Ami Cookery 

Q llanir iJrrwMMahtnj; 

Sam-0 



*■ r Hllri t 



C WrlditLR. hJvuLric inj Uu 

COURSES 

□ Ufudfl ikshoed 

□ i rinit stIlmii □ niLutT*tini 

G E jfAtfrLne Slmw 1'jinlt 

□ Knilway TcmIaL CterL 

P KnLenmucuthip 

□ ^eem'UFiaJ 
. 1 Service KtivtMiJi 
D .-iiga L^U retry; Q l-lpftnisb 

SCIENCE COURSES 

P PrciFf^xicmnJ Dmiaukinit 

Spill l 

□ T «ft RtXiiO had Gk(# UtF bi 

MMiA*r«n>Bt, ratfiimt 

i4+Hi««i.,m ., A pc-, . , 



.4 rjkfr rf 

cup .......a,,,,.,....,,,, flloftf,,, 

Fr *•$£ n t Put Mon 

Om&fidil mldcntt tmd f--'irpon to f?ti r /nfFrmrifMsI Corftipbudtna 
Stknatu G'J N4n| l'(7« , f.iHtilal, MiHtlJff'dJ 1 . CrJJirtJil. r^i'iff-pif* ttltd 

eitaputi to L i r , 8.. 71 h. ingsw-'iv, L(?H<fon. W* 0. i. England 



When writing please wendon. Popular Mechanics 



NEW YORK 
ELECTRICAL 

SCHOOL 

Opportun ities 
for Men of All Ages! 

Every phase of all branches of 
Practical Electricity taught by 
Actual Practice in America's Fore- 
most Institution of Trade Training. 

Day and Evening Sessions Open All Year- 

fVn'fe far FREE j Booklets. 

l^isifors Welcome. 

New York Electrical School 

44 WEST 17th STREET 
New York City 



K 

■ w Commefcial, Nows. V ■■ ■■' Afloertiiioa. 

Nature Color or Motion Pielun- PT»OtO(- 
rafhy. tP« pluiuit! or cafi'L'f, Waodw 
ful ofli*’rtunm«4. PeTHOtval AlU-.fiilarjca 
ini] Home SturtJ? toiirni- Froo iHWftl'eU 

i ^ NEW YORK INSTITUTE OF PHOTOGRAPHY 
10 West 31 Street (Dept. 49) New York City 




ENGINEERING ho a ; e 

Earn a Degree at Home 

From A Chartered Institution Of Higher Learning 
Employers Demand Degree Men For Key Positions 
88 D*9"* C«in« In Gtcctrlrol, H.fhiu^al, Civil, Si™riu™i. Die 

*ei, 4n;hll«iurfcl, llmfunif. AOtmnaLlve, A L-ranmuiLc’*! r iUdla, K^rrig- 
erutlOII, Ai-F CtmalUuiLng, TUfTtiway, hljiiln?. Owlovy, IttnlifWi, Mlp- 
rii:u,. Endu^tri-iE, t:rirnih’#| ElnKnmlHi Artw; srivnvev; rhlhtsoutays 
^AVi'iioIagjr; rhei'ilhiHyt F'HUcaEloiii. L u- iii^h' T.r j.k j , i n i; ; Lawf »fc-. 

ffitKinlty-RMlfyi'M CrldlilljF CallOflO, (7S<J-G ShfrHin Raid. ChiutfO 
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E I’.il-i, Tool and IMc Mills ’hP, Slai-litnl* : tr.nlf. 
MnoLilnr ivrifk, 1 - n jus ntnrh u> STitl-Smi [M 

I '-..111 L," in'Llliil tiink nil" Lh( Aus<'J-hni'i I i «.!, I 
* ' I”*. Trnleiinv supervise'! 1*y |n-r(ii. KliHiJ |J 
li.ii'-E * i'! < • -i • i* i . 11 1 1 r-Utiy ! I'iiCr JH 
l.ri’.i licit mu fir. OnHilOVmrut l)Cl [i. 

FPPF ‘■ (m ' f«H„nkli'[ -I r...- > t ~ 



WANT A GOOD PAY JOB? 



SCflEtf MACHINE CO. Inc 

SfhQO! HMuvni 



PARKS AIR COLLEGE 

PARKS AIRPORT . EAST STLOUIS. ILL: 



OBeis YOU COLLEGE and PROFESSIONAL TRAINING 

Majoring In AVIATION 

AcetehlLtfl hy thn llLitiois Itbipe-r LnleMecit of PuMle JriS traction, U.E. 
►HEM n ‘V i.-ifc h» ■* ramiuerciul G round and Flying £c hoal ami Mt cli.inic-s' 
School. Acm'dlC*! l»y anJ cc^er-itlng with the rniltd State* Array 
Air Carps in giving flight and median Leal training. Open Eo high 
■Chad gradualea. 

FOUR ctufscl laid to B-S- degnn In Professional Piloting, Aviation 
One rat ions, Malnl'tnance Eflflinuflriiii, Aeronautical Eralneirina. 
SEVENTEEN TKA1NISG PLANES ore uacd In prCJrcsKlrtnnl flight 
training which prepare^ graduates far airline flight n per o lions. T+% 
□f graduate* enielf 9 if iraiiihPDrraLLgn In North and Bowth America. 
;ii,H0n hours lltdsl training Uh'«>, 1 SlKfl hours beLng flown monthly. 
FACULTY of 4S spccialisEB in larintig fields uf aviation. 

Infill era d nates, Enrol Lraent limited la * LDLal of Sim eomiticrcUl 
aviation bUjlIciiU. Total cm ailment 415. 

loo-iiftc airport. 3S lutildlnss devoted tn flchml purposca eicluilvely, 
Dntmf torJar and din list; I kill at the (’oHejre. 



Spring Term April 1. Send poHtciml far new Gt-paCP tatalng. 

Reilttrflf, DepL PM-! 

PARKS AIR COLLEGE, East St. Louis, III. 



13th YEAR 



Cfittrar, Dept. PWI-1 



ENGINEERING 



DEGREE IN 
TWO YEARS 



R, 9. Peirrce courses In eng l nee ring t Electrical, Civil, Cham,. 
Mechlin Lc*l. Radio or Aeronaut LLciil. 1 Jr, Modi. PrafdfiE. Ap- 
pUn n | I iv Civil Aeronautics AilUmrlty. partlcipatimn in Pilot 
Training ProcTiim. Large industrial center. Prt*p courtics n ji ii- 
out ema charge. Earn hoard If desired, Low Inldnu. Enter 
Jlarctu June, ^tpleraber, iJeecmher. 'il L Hla/ar Catalog. 

BIO E. WashldBlan Blvd., Fort Waynn, Ind. 



INDIANA TECHNICAL COLLEGE 



DO YOU 

LIKE TO DRAW? 



fl’t easy to learn when th6wninUi« right way. 



E, C, HFCAft erentn-r of ‘'POPEYC," mF-:- 
T i : Ft GOULD who 1 1 n'lws "dick THflcr; 1 
“LAXti' - LnOXAitlWhlHOKY FINN" and 
Hiiasiy OtlK?V rausauji f-artbonisls arid f«mic 
strip artlKlst teamed flow tO drpw riurLiitf 
the-Lr Appro time Lty fa'lliNwlitg CARTOONIST 
EVAKS' SIMPLE, EAS V r INEXPENSIVE 
COURSE. Senr| <tc maotpa for full details, 
TMr W. L- tVAW5 SCHOOl OF CARTOON I NO 
fill P r ,■ ■* m * , • r Dld«|, Cincinnati, Ohio 



He;.- In Tmlpy, Write fnf 0*3 r free Bods. ,l ITdW to Bc- 

™me |a Gii’td Pen mi! n.” I t rtsntfllr.n kpem m a'n n pcul 
( ,rl ! •; hn't? 1 Harried In write In gppre lltnr. Yw 

ot "Tnvitiy Written ran ii rnrrl IT you eneleae 
Ftamfi fnr , nn~l:ap-n. \Vr»c fiulflr, Th* Tlliriblyn SchMl 
of P<- n man n , Pi‘F)t, 1?, H^nCIlld., K^n'JsC tty. Mo, 



FAILURE? 



Are you dlSDMmsad, fee a* ! I - 
lieted, seel nit elS^tfa futge ahead 
to v'.m. rss. ivealth, fimvei white 
mu rffTidln in tlw r&hk*t Dp™ over aisk HlHi it is that miken liicitl 
FucncstiFi.il where yml Tail, h'hen I her h^ve ilij mtfre inlelliHanM than 
you “r Itwi't klve up ... I cph l>riu yntt! Mentl yum njlHn ur..l editreBa 
tall V UcCnlliM'la,- l'irtkG]. Pen li r.u: Miuiam HI ■! 15 . Netf Kw’helH 1 . N V. 

DRAFTING PAYS BIG 

bnfUng Inbs Often r»y *i7$.-OD-tffiOO.£HJ Hioitth. TroinrA itnftsnm 
nlwnyn in rjopuiiHi. l.i'im fcUktlV at 3ai.nmc Ln siiort? time. ExfKTicnwi 
lnincct'^srirv, Cemisipn a'rtLtcaHion enough, Employment ncrvici.' -fltLE. 
WHIP LutSav for eujiiplclc InlannPtLon, Kn ObLtf Alloa. . 

IVIDMROI iKS-flTtlTI, Dept. A-lpl r Alton, tll.ho.f 

• FORGE A IE E A O • 

with Ihe TliinldnB Alphahet, N T CW ■ , i.‘Xaotly htm" method for 

KiTecthe Tin inking— Mind Tulnlng — Sclf-Advaij iemeat 

INIPRO-UES IntAtllqnnce— Penon*ti1v — Dri-ninality. GUBf^-MmO wait- 
(] Cr irH,_S^!f,Cofii;irii»Uirt«itA— inferiority COiwpleit, Free Booklet. 
THINKING ALPHABET I HSTITUTE ft9J fem St, Phrladclphi* 

BIG BUSINESS AT HOME With Niw GnattlttS DOUGHNUT 

chi iolft FcnkftUnnAJ new? kind of food Ijub Iiwes! Siavt Injwr Widi™. 
F.vr-n wirheUL praivaoua ™j>eri ui n-t- llL S n i* a NL'TS-^^We 
A 1 H*]| townp... Mil kf Ami sell prruiistiie rrRfMfl-L^ n Jl i 

ptififiiy erjuipmont jimi plana, kumtck nell for ywu. Send pos-tciiril 
NOW for fir'i.ei ;ii rpj UK -start mjj offar. SPtLd Ho nsoney+ 
ppcwti BOB BY Co., &SO No Mirhiq-sn Ay Dent L-I-Bl. e 1 ‘iiJ??Q. I* 1 - 




NO MATTER WHERE YOU ARE 
OR WHAT YOU DO 
— we have a training plan for YOU! 

IF you are sincerely ambitious and inti-iX'kted in Tanking good 
in the Diesel Said, ho nitre to immediately investigate our 
flexible training plan tliut will fit your cin.-uinSLutiees- A Plan 
for evtry Man. A Plan for those seeking immediate sliojj 
training fiua well m for thtwe who cannot give op their present 
employment nod income. For Ii4 years National Schools, a 
recognined leader in tiie field of trade educAtion, bas hslptid 
wide-awake men to sueaesB, This mi Ilicm-dolSar trade school 
will supply yon with a einenrci houent s-tatement uE facta of 
what ymi should do to quickly get into the profiteble Dirael 
Inriustry. No ti xaggerati uilb-^-ho misHtateiiienta; and a definite 
plan to fit you. 



Write Today 
for Full Details 

Msll the coupon below. Find out how 
you cjl]i (res The unesi in Diesel irwlning 
without delay . See how ihls urettt tra<Jc 
Bchaol ooeratBrF uiut make? It h racilllli^ 
avalltiblc tueVery ambLUnus tuuh Actual 
w-orfe 5n modern irtLbiltiit phops. a part ni 
every in:‘rt r fl instru-ctioa Shop me I Inula 
t! mcr-tcHted for '!4 years. FasrlnaEkiig + 
eittcicuL preparation, (Jet the facta. 



WE IRE DEFINITELY 
INTERESTED IN 
HELPING MEN OF 

limited INCOME 

AND "BLIND ALLEY" 
JOB HOLDERS. 

— 




•r 



m 




SCHOOLS 

LOS ANGELES, CALfF- 

ComplEte Training In 

DiaseiH andGas Engine*. 

Oldest Trade School rfl Weit 

MAIL COUPON 
FOR FREE LITERATURE 



Request far Free Literature 




NATIONAL SCHOOLS t«MUUi*!h*a 190S} Dept, PMA.l 
4000 Sdutk FlgumH Sti-c-el, Ldi Anflctoa 

gn-nd mie, williout nb I an , yawr f Att LUsvatWiTa 

ihd i i , fa i -rri rHi n n . 



KAMI . 



. JLGI. 



JlODSES-1. 



.CITV. 



-SlA.I'f _ 



Il r h( h ti g-Tfrifiu jtfeaae wicirfion / J (?pnf(tr Mr-e/ioretf* 
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mm 



0**1 



Mi 



IN ARC 
WELDING/ 




U. S. Manufacturers 



dr^Lrc iijQti to Ik-bjci Klcnu-t- An 
VAllllyiff nil 4 *41 S'S^'-I I- llcui^ri- 

nH klB^ef aillJu.ll IffaUtk-.Cr'Ml 

■j.ciiHP’rjrjtf. AllMlj-JnCr U.ihItix 
F« i A ■ jt|>p|jr.iiiip *ii) he iiilt j tiaLu«d uauL oudji Ut pu*t :ritul h-jl ann 

CiUlduJ Lb OHlLTUiri ':icj|iluyjntJi L 

A |B #D A E T "M* w#nt mw* pl»n«iL" ThftlV U* 

I RC l 1 C Am f I dcjiLaod 'jo t-v<rw eldo. ■* i jink! i U-- ■: 

v ■ ■ i* * nhartaifr of u ifnr.it *dJrr... ['Him 

W (* gi h ■ L ■ /"* iltflui&KJ ji',-»-iS ■fctldrtl'. UUl TW*"-j ilinfrt 

£ L | ^J| nu llir.ll U mint illliwlfj >.- I.ptil. T.r 

nt rfijod 
Dr* 



:i«v b+fniFe 
.binif, I ■ i lit-; ' in l Reaxl 



In ±ri -:!':i'. Lifi-r* Iff tut 

Iratnrt A iri-r »ii W'ri 



^ |CiWlfcni».llii tlllMd aridini tilt *S fkqr 

IL^V JttiO -4 tl.t 'Uow r,.nj >hV rJ r WfLhI ip., . M r-thllurET, 
OdJififT, Pc-J-Uii Wuili :■ IkI J i.I'i- ii::i I him -pad ihty r-Jl.bls 



frild lw tKici H-UHlJi- Hf-nnunl^l iihIi.-iI.jh h ft *+4 PrjH tkij 

_ atm,. Art 1 A'h'!i-I lime Tcrtinkinnii and Weidiiw 

KnrinpttB, And .1 If ( lomLiiion kie an<l l-kifrir'.-i.iiun. TirTinKipui-i, Dwn'l be ulklieil 



1 H 1 HtriFXFJn n I'M k an iitiLi i| ary , l\l |-a r- m IJ 1 # jaKa -m i-j. h psfKW fiv — whfli in Si tbtiFt 
Unnv Hk h*ram* « itiiin«J Armialirt, -SiumI wiiivr todajr — duHt begin 

withiD ■ ritiBib, 

^MUWAUKtt-^ 

CCHOU of EHGINEERIN/3 

W tyutitute cf £&ctfQte£hruc$' U 

P.w. 140 North Broadway and E* Stst*. Milwaukee, Wit, 

> 4 tti ■ ■ 1 ■ Mtlll-im 1 1 Htf f m ■ ■ ■ I ■ ■■■■■ II ll ■■■■■ill 

Wilwul ablintiin Hitd Ftw Beshhnt “TJw D«*n «f a ClttnlFc lnA»< 
in nml Dutitinillfii DapMlunLli Alan mil me Haw to Retains mi 
A rc Htldlni GptntDr Cl ojol| Air Cjmditiinlng A. Rt-lria. T«h. i.i nm, j . , 
Air Cull Wcidti (G »ba] , AhIIi Hnlumiii Ifl mn,> 
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For Beginners 
or Experts 

Written. so you e«(i 
unrfprflUtJiil every WOnl, 
by 22 well known ondn.- 

i- Tie 



BOOKS SENT FREE! 

OK APPROVAL 

S VOLUMES BRAND NEW EDITION 

Otujj in minutes a with these WGX- 
DEEI BOOKS caji prupanj yau twr a Bufid 

iintiutiis juij m fena than a venr Mechani- 
C.m Jifid andiitecnira] iJraftLnp (rora ‘jJrtLjil^ 
atraiplu llncu t« ImnoTtHnt roinnlex uiaciSi 
A step at a ttmet DuBt especially for tie- 
pinliem, i nr men with only grammar 
nmni pnwtiev, PLTJR 
liNfilNIiEHINtlj maiJE eeuiy and rlpir 
Iricludea cometet? in form at lap on 
blue print rending far building und 

mnr hliL-G ? rajei. 




J 'ftu lur Li Kiwi nmiuriK ns.rn i -*tk. TTiaf* ju^t Hie tiwinudni — POK 
ol> III m Rclijuilcal nr hiuftsmkn k.we TIe;: mkhp CII.ini.J^ Enji 
archtlwl.^rjl] Hnra. Kent ADVANCEMENT rtimaat. fawiett-liiw wwk. 

frit- lft Hjiwt-' rm> lisp if 1(1 ■a*. liBirTi ■qineltj Teith IuhAb— 

„S " 5 ITi*': USP I [ peod .-mi i- in, far ^ art and m Irar ytkutntr- 

mertl'liely. II Ltflil TlMAnUifit HanHy nw «Hii 1, aJJ pwufv, Tf 

Ttest Iflifromrats gs r| [ 

Inchntsd ^ Liunii'plel n iwl of drawing IraTruroen (A I f you 

Mnrt fur [!h.tj£ dm t Lins tKKPlta NOW. 

Thwift 1 i-ip-r rumen t« are niMe c»r Ojc rtu- 
P?l Of 1 'ifinim silver^ are aLimiHtftly 
accurarpi-iriitl ore pucJiftfl Ifl vftlvts lin-r-fl 
IftHtheret tc (Htclcet ra-ift, Real SIG 
vulue. but Included with thc*G buukd. 
_ AMERICAN TECHNICAL SOCIETY 

*_ _ Dajpit. Dre^e^t ^Ch Jc*p^ F |||. 

AttWTte«»i T*thn|«l 5 «t*ty r 0*pt. tm% Onxrl >l JtT Chksio, in.""' 

0 , trl ^L ?*' h 'Ml t>f dj^nir,*. P will prtjr *f,t itTf l-lllL. if*- 

nY-pry pLniJ s idH. If I "Hahu 1 n>iiy pwrSarn NHj-kc* iil ]i? uad tiwc- tou ci ■ c J i p r > jt but if 
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POPULAR INVENTIONS 

f & l^(S* (Continued (ram page SZA > 

jyjEANS o! increasing the fighting power 
of a plane are contained in a new 
patent covering turret construction. The 
patent calls for a plane with, two turrets, 
one extending above the fuselage and the 





U-, 

V 



other below. Those turrets may be moved 
into and out of the fuselage, in an up and 
down simultaneous movement, at the will 
of the plane's crew, to combat an enemy 
aircraft attacking from virtually any angle. 





^YDAPTABLE to many uses, a knapsack 
spray device has been patented It i; 

designed to b( 
carried on th< 
back, in knapsacli 
fashion and con- 
sists of a tank, e 
nozzle, a llexiblt 
tube connecting 
tank and nozzle 
and a holder fot 
the nozzle. The 



sprayer might be employed in orchards for 
combating insects and molds, or in forests 
for extinguishing small fires. 



p^LlMINATIQN of the chain as a means 
of propelling the bicycle is the purpose 
of a recent inven- 
tion calling for use 
i of pedal levers. 

Each lever is piv- 
otally connected 
at the rear to one 
of the cranks em- 
ployed to turn the 
rear wheel. A 
pedal is mounted at the front end of each 
lever. Means for guiding a point on each 
pedal lever in an approximately vertical 
path above the level of the crank circle are 
provided to assure smooth operation. 

(Continued to page- 3 H) 
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this Hew 1940 P-A 

ftn<f lllaw nor- 
rairfs. So easy, 
Ruch beautiful tone. Nothing 
compare with these new l’-A 
Knxm, Clarinets, Trumpets, and 
ether P - A inHtrument*. Fully 
your tmeccH assured, 
lime dealer or write 
direct for beautiful frro hook. 
No obligation. Ea«y term** Great- 
Wt fun, can lent with P-A, Write 
today eure. iyr& 

PAN-AMERICAN 

1Q3 r-A BMq. Elkhait, Indiana 
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OFFERS YOU GREAT FUTURE! 

Drmiad (.if fr^n*4 u l»rnwMf»g end jfntjdv (*- 

mdi Supply, CwflovV ngtil lri.lv, Avulk.Mi •* lu(rnM«i vfli.-if. 

u I'jLjii’l i.’ii t.irii.il CcnOaL Air TrMtantl in Iw+rt trf rf*r iji.i iic 
indiiim ?.n-J ipevi.i1ir« *n mining NAiT(R Wit HANI-T A 
tml AtKONAtmtAL EiSCEINI I.IIS, [Nti 03101; Ifivu^nj |i 

tira'lujim UT r^Hj.iUnip .IhjkrcJijIC tili|'ii.'h l5iLiiL ft', Ilf for 
llfLllJi NOW. rJtpt. 1"J4-1 + 
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^mmss- WRIGHT TCCHHICAL INSTITUTE 

Glendale (lot Angeles) Csltfemh 
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M jci muni training minimum 
timei practical ami theoretical. 
MdcU'tn equipment, experienced 
Leather b. T'ersumil inEirucIlcjn, 
Iflth year. Catalan fret Residence course In three month!. 

FINLAY ENGINEERING COLLEGE. 1EMh * Tarii ana. Kansas City, Mo. 




don’t WORRY 

Why put up with years of 
needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion. This 
marvelous appliance per- 
mits the opening to close, 
yet holds reducible rupture 
securel y, comfortably 1 — day 
and night. Thousands report amazing results. 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 

children. Dura hie, cheap. Sent on trial to prove it. 
Never Bold in etarea, Beware of imitations. Write for 
FVe* Boole on Rupture, no-risk trial order plan, and 
proof of refluHa, All correspondence confidential. 

BROOKS COMPANY, 457- C Stain St, Marshall, Mich, 





N T r> soliciting ! No canvas 
Irmi We rHoiv you how lu 
make blj? mcmey decornUnij 
iBJtl ■ sk'II iup OlfWrrri. We 
start y«n with a tei-r >10 
Artiste Uni fit. We supply 
yon with St 50 worth nf Olft- 
wiiFCM frr« 1 1 f I'Ktrn nhar^e 
and F.limv volt haw to ilia pose 
n! t, 1 1 n 1 without LciiviriL your 
home. Wei lilvir you iiU Tested 
Plans for Emik I il u money. One 
Flrfiiiilc Member says, L 'l 
marie ¥U10 on furniture in 
one iv-'i'k. -1 Another writes, 
"Mv Aft lea w f fr: SiiOO for H 
Wf< Tids Is my first Tear.” 
It. M. t’., -if III,, says, "I did 
S’f.loo worth of bmines.i 1 n > f 
year urn I over $13,000 1 his 
yen r.^ tk, W„ "New Mexico, 
reports, "I xv » mill rn'it take 
? UtOO for rny Course." 

No Experience Needed 

V i-:j ton Cu.iy hash ^ splendid ia- 
efliiit upper! tmlly with Fireside. 
Nu ihn-iUHue study. V«u IptB ■ ' 
Jhilril?. Nil 11 t I IjE Jr Liliillty 
cury. ! Tur i-uh? 3 Klcn Method 
m.ihtH the ft'ork ttt karu 

a nil puay to do and fUa you to 
m.ihi,! eoqiI money piarl Inilly 
finjrt t lit] Mart, 

Quick Sal^s in Your 

Home 

No nred to le-irc the turnse to 
iliai 1 nc of everything yon ncalce. 
ik> nr |U'W iiiiinii. Jtki; vili-nuri ilwa 
nil 1 l,o lull iii h for ynu. I If , (fined 
lu ((uSckly Hind rush bum* for 
your GlflwarA 

No Cost Plan 

M*M coupon I (14 Free I‘ian stuA»- 
lay Inn'' (ij i'll!' VIM ir tinirse iithi 
13: . 1’roHta- besides. 



I'l reside Indus tries 
fteiil. 6ft-A t Adrian, Mirh. 

Hen E me FItFK Si 1 h mi Ui-i to TVCMat- 
inn tor si hit ftEyadi Innuirie. Ala* de- 
(alia nf |il. 1 cl iluit ulll ji.vy for my Cmiree 
and jilui in iy hij.- j-rnliii br h!4u. 
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IN NEW PROFESSION 

Start Earning At Home 



If Art! urritittff plea far tfi m tioa Papular Mechauict 




I - for ‘UNCLES am 



RAILWAY POSTAL CLERKS 

Men 18 to 35 

$1900 First year regular 

MANY OTHER GOVERNMENT JOBS 

Mail ChTritrs — File fTtrka— Stermjrraphers— ^ Tyyists, ttc. 
Grade School Education Usually Sufficient 

$1260 to $2100 First Year 

HEN— WOMEN 

Mai] Coujwrt Immediately — today sure. 



GET A 

a. S. GOVERNMENT 
JOB 



1 COUPON 

] FRANKLIN INST*, Dept, T-171, Rochester, N. Y. 

I Gentlemen t Rush to me, without charge, 3^ pEtpr* 
I book with list of U. S. Government biK paid pa*i- 
I ; tinm. Advise me also IWff&rdinp: salaries, boors, work, 
vneation. etc. Tell me how to iualify for a poaition.. 



A T n3He. r .,._ 



1 .-1 dfircB,*.. 
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High School Course 
at Home 



Many Finish In 2 Years 

You can compk te thi s simplified II i ijh School 
Course as rapidEy as your time and abilities 
permit. Equivalent to resident school work 
uarcs you for entrance to college. Stand- 



. „ - - Cffc 

am it. S, texts supplied — Diploma. Credit for 
H. S- subjects already completed. Single eub- 
joctaiidusiTipid, bool education is very important 

lor advancement in business and industry and socially. 

College Entrance 

Taurine the jtasl M years. our High School graduates 
have been admitted to 531 different Univemties, 
Colleges, Junior Colleges and Normal Schools— W0% 
of them ivithout entrance examination. Course also 
prepares for icadhcra’ certificate and pre-professional 
examinations. 

Business — Industry 

To get and hold a pood position in Business today you 
must be able to write eleur, accurate letters and re- 
ports— do figuring involving Algebra and Geometry — 
talk intelligently on matters requiring a knowledge of 
Geography, History., and Economics. 

In Industry — Mechanical and Engineering lines — ■ 

know Is 



accurately— Know soiriettjj n g oi Mechanical Drawing 
and blueprints — and be able to talk and write ac- 
curately and dearly on both your work and ordinary 
topics of conversation. 

Our High School course meets the pFOji&ratory edu- 
cational requirements for Business and industry. 

An Education al Institution 

The American School was chartered in 1897 as an 
educational insiitution. not for profit — and ia eiempt 
from paying Federal income tax, like the bwt resident 
colleges and universities. 

Don’t Be Handicapped^ 
Complete Your Training Now 

Ec a High School Graduate! Prepare yourself for jiromo- 

tion m Hu3nnc«Band | culu*- 

20 Other Courses 



O-'f-r LC-.I n'.'ti il RdneAtGEA, En. 
ur i n« era. ■ n d Bn* In Bis Men 
In 1 ! [if -it pFeDarft fiyr Bjwcial in- 
ptruettaa luthW, whirli in 
□ ded hy many rt*4ietit nebooU 
nriil SMlg^oii, U. S. Nirr. and 
hroTtiiAe -mF JflUiilvh*, Cni id*. 



try — for the PidcMimp, 
College EntrafiVd ;tnti so- 
cial buccc-ss. No matter 
Whdt tine you may select,, 
High School truinina will 
prove inv^luvbk to you! 
Oar moderate rovrf 
all instruction, sLvndsird 
teitbooka and iJiploTnn. 
Easy monthly term*. Get 
ahem! iA life, bty.it your 
training NOW! 

MfiU LvtipOn for Hj/unmifbfl about tine that interests you 

American 5<h«»| r Drftxel fct SfttK, Chicago 

American School, Dept H-145, DrexelstSfith.Ch stags 

Tell trie how to train foreeccesg ia line checked. No 



We iifffrr *rjij . j ■ : h 1 3 r In mini 
Pt hem*. Tnf fh* t)B?<t - pmyliar 
LtnuH nf In^ihlfT fend BtuFncqe, 



** Hslei Id (lie t-vupen. 



obligation. £|Hl£h School CotlW 

FI Accounting fkAudltlog 

□ Architecture & [Tiding 

□ Automotive hnftln' ring 
U Business Mann lenient 
D Co m’erel a I Aerons uttca 

□ Electrical Eaglaecrlog 

□ Electric*! Rfefriflorac'a 

□ Air CsjintUier juft 

□ Cirll t’ngl tteerlng 

□ Complete Lair 



DPIetd F.niHiiferinj 

□ Drafting & Design 
Q Liberal Arts 

□ Private Scrirtarr 

□ fU-erAc’t'fl[r: r P.A.J 

U Highway t.njJin'r'fl. 

Cl Mechanical 3k n If b r f g 
fi Radio & Television 

□ Splci m a nih I p 

□ SreAm Engineer I nd 



Naat.....,.., 
AddteK.i_ 



I’LL TRAIN YOU AT HOME / 

IN SPARE TIME la MAKE GOOD / a., 
HfllirU . RADIO andUt^SS 



MONEY 



TELEVISION 



Easy fo 5lort T , Earn White Veu Learn ' 

W«k* upr (Jet .MirtiH YtjU fviluwN with ninLl LIeni 
ran ttuKe n ■' 0 .ttvrTiiJ jiTi-: ■■ in ILidiio «Im.I Teh 
Vision ItLroujrli my n^w, nrflCI.rtlT. tiuHle inUitltilt. 1 1 
l ynu in ynur | i|iar* > I'm* (hriUJfii Ini i>jh-,-[Liik cs- 
i ■ r- r I r ri i ■ ii l -■< with riviJ E^Lii|ilrirnt. Kvm c.-i-flI ill [ l.hfis* I 
<if fOid I (», Tflrtmlfln. I'.lreCTtUilew. PACfiiililib, lladlul 
ItiSEHiLr dlli| Iii^lnl Lfltlert 4s ftjvcml. l'au [jet Pc-r- 
BraruL list bit K i l * 1 1 1 r NV. p.H-v'Mlia uwiH'rlefir'i' I|>'[I4|[K|. S('« I 

t.T[U"tlt'®l-H4u linden! andsdUc — *->> f IINiilified li ihiH | 
[rhlilLrlK L hLi L itny mini nftli Ji v.'hhe Min -nllon cjLFt 

K™J> H*' moil py-tlDlt [Jus Imnwiu.ljjd hly and 

fft£4ily a a uu t.TiPl Iso- ln-adji r ffn* n |>u kl.rn< --i. c>r yaiif | 

ft Vi Cl - . - L's-r I fl 1 1 l . ! . I 1 1 1 , 'WEI Si ; . i.iij r , 1 -. nvp ' \Zy , 

BU31NKSS 11 LI £LrDKSrtS BliftW juu rmu - Sri nmKo pnanii 
wliiFe leant 

BIG FMF ROOKY ^ ; roninli'le 1 1 ' i n : ' ■ in i- me- 

Dim rntc own. . . . u ,w to .mosj-v 

H n.il>Tn''. W rttw !J(irt|-l>viVy Ar’i.-ff-tny ?>f tl n r] l-rr 
ain.-Y, riUvri^UV rMrtCf-i tt. W'- Warhlnelfm, D. f. 




YOU GET 

Ug , 
PAD 10 
PARTS 



RADIO 

Tools 



all. wave 

ALL 

PURPOSE 

ANALVJtEA 



LEARN AVIATION 

IM f AC AUAEi ec .... ... ® 



IN LOS ANGELES ■ Nalitvn'i AvSatfon tndi+al 

El^J .iyTTwiB Lev AiuVU* irL-i'.k-n rwtiTfty 4 ,t, i,«urni 

“ OiLtmli-i Tio tivi imtlLttl**. t^r« r tiraliaint olla-ed 

j" “ fim oUjElwiP. •nt>nt>«-irn r .n,H-k. ojr „ r | r .,ftl n j p H , 



i.f-lt-r.-.i 

^n*.ii^rriiM[ r mWhMin, dfiJlirkB 
doeU,^ Mud Jutru^ip, Tr^ n pt Sji* gI 

~ f* ^pdippPl uut iVibiUhr 

BPQUAd. dhbL und rrrso^ew^lV.lBcTatJdfo 

.CALIFORNIA FLYERS 

school of MiomuTics -p.m, ,n.i 



LOS ANGEtES WUNICIPAt AIRPORT. INGlEWOOD. CALff 



MAKING 

DESIGNING 



TOOL & DIE 

Unctilislfiti Trtdr . Not A forreep*ridencr nounsp. Prj)f(lPil iihon Inilrk 
mg til liiw World’* I n-du-M rJAl rtoier. Write tOdAy for lull lufprrnjitioa. 

NATIONAL SCHOOL OF MECHANICAL TAAtlES 
P"4>t- 13 sag W. Lake S i. Chitaga, III, 

c&aA/L to 

Eoay IPmu lit kuni*- 3 afeiiwnikre. LlJ-rnt* VEispo 
! llrl i',-11 iFy HI fc£ WinlO yo-ll WUflitl-. ktup lnp..bHWtkWH (POIl 
H-kw. 'S-.rir t K'Bi-ii.iHjHOLbd. W rli-n. Namaiin 

Inithutw. aujlj IV- . tLl, M L. r, Lwpt. H- LJ. .%[ ILW>^. ,k W 




HiHtllanStQtiG^Qr 

Spintsh Gailif 
Framo 



Always write fuiir hau« and full address dearly when 
in.wmi^ advertlf<emrnt« r 



KNOW 
YOUR 
CAR 



You Need 

this 

Book 



JUST 
OUT! 



•Ask 

fo 

See it I 



l^Ttry njiem tor ar»l nridwlc need? 

Af7Dt;i^ NEW AllTOOL’tDlI. Tht? houk AGrra tEnm, mnnw and 
woro'. Highly eptfoRied. It pronents the whftlc HUbJtCt of auto me- 
ctiansev: 1 -BftHlD prtrjelpies, I«--t 'uastructlnn, i — Operation + — 
Hcri-lee, 5 —Repair. Eiwlly UJidefstood. Over lSflO twigfv; — Ift-Hl LlhJri- 
tralloiLi oh^a-Eng IttskEo vtews of modem cart, trucks and husno 
with instructions tur all Bnn r ice jobs jiiesnl Engines Fully Created, 
fully IkmtraLMl To um Tsu AsstsLanea far Vaunhlf ftlmpiv 
Fan in And Mail C«ypoa Today. 

'COMPLETE 



witn it 

THEO. 

l'lewpo iy 
ainlawtHHV 
Ly Lintil 



N'pjtiu 



AUDEL A CO. 



_PA^ONLV_S L A MONTHS- 

40 WEST 23rd STREET, HEW YORK 
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It's just possible that you, who are 
reading- this right now, have an 
invention that can pay all your 
bills, buy a home, a car . . . and 
make you financially secure the 
rest of your life! Many “simple 



FIND OUT WHEN AND HOW YOU CAN 

PATENTWSELL 
INVENTION ! 




gadget 
ther ini 



s have done just that 



fRttt 



fjB • an 






little 

for other inventors! They had the 
bright idea . . , and DID SOME- 
THING ABOUT IT! 

Find out how to go about it! Learn 
the easy, first steps to take in secur- 
ing Government protection « * . but 
do it right now! Rush the coupon 
TODAY for these fact- packed books 
— written especially for your guid- 
ance at this time! THEY ARE 
YOURS FOR THE ASKING! 

HOW WE CAN HELP YOU 

For more than two generations, Vic- 
tor J, Evans & Company has been 
the confidant of inventors. We have 
helped thousands of people, just like 
you. You may write to us in 
STRICTEST CONFIDENCE. We 
will not disclose any information re- 
lating to your business without your 
specific authority IN WRITING! 



YOU MUST HAVE GOVERNMENT PROTECTION 

Both the U. S- Supreme Court and the Patent Olfice have 
made it plain that you need the assistance of el competent 
patent attorney to help you get ALL THE PROTECTION 
the U. S« Government can give yon! Without this protec- 
tion, your chances for commercialization of your Idea 
may be very small. With it, you may go about selling 
your invention with complete confidence! 
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prompt 



Sta/rf now! 

You may '"put oir dvailibg yourself of our fissTst;u co 
only » few short dajrs h only %a find! someone ela^ has j u-i 
"hoeu uraiitad a pate hi for an invention bo turnS hi 1 j 
ypurs thrtt your rights to protection may ho doubled. 

First of all,, Horn! for these GK i-: 
of patent fcnowledkG * , * learn 
what to do and how to do it! 

WE SERVE YOU IN 
WASHINGTON 

Our offices are a few abort 
blocks from the U. S. Govern- 
ment Patent Office. We'n* on 
the spot . , . to serve ynu 
quickly. 



5 L" 7 .* "***•». 

pri ° r «y ■ . . 



■I VICTOR J. A 

Evans & Co 




& TRADEMARK 
BUILDING 



ATTORN E VS 



REGISTERED PATENT 
Main Office; nGfl-A VICTOR 
Wasli[nfl|i>n, 0. C. 

P ilTsburffh ’Offlee ; 5M^N Puifdirnj 

Rttgb by rcLurri mall FJLEE capics of your Ijookr,, “Patent Protection’' 
:mh| "When am.l How icr H-tf LI itn Iin'cutlun' ' uLgi> pinpurlunt EVIDENCE 
OF INVENTION li’OKU. 3, warn iu know if I l-uci qukhl} dm 9 merely 

KHEuateraliLlIzp Euy 

AddflBi*— — 

City or Town , ■ 
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JR R. 1 Booklet Free Highest References 

AS " ’ HI % Promptness Assured Best Results 

Send drawing or model, 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand-MeNally Directory of Bankers 
and Bank- Recommended Attorneys* published by Rand-McNaily Co., Chicago, 111 .; 

The Baggott &t Ryall Directory of Guaranteed Attorney!, published by Legal Directory Carport 
Boston. Mass.; American Lawyers Annual, Cleveland, Chin; Bankers Service Legal Directory, published 
by Bankers Service Co., Boston, Maas,; Eyre's Law List, 9 Park Place, New York City; Snow-Church 
Directory Co, Lawyers List, published rn New York City, and the Central Guarantee Co,, Bonkers 
and Lawyers Dircctonew t Fifth Avenue, New York City. 

WATSON E. COLEMAN, w a cu7w A £ "n V 

REGISTERED PATENT LAWYER TvAOnmU I II N v U. U> 



INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE BOOK ^ 




HOW TO OBTAIN A PATENT 

Written by a Former Mr-mbrr of the Ex am in - 

inrCorpi (lIZZ'Zt) of thvtJnS, PiUiil Office.. 

If you want to pro Fit by yfturidii. you thould 
take ilr|»i t« tpply far ii U. 5. Patent 
once. Your firtt *t«p i« to- get tbL* Ff(* Booh. Tfili 
inleteitif'B illiiitniad bonk con tain a vat Liable in form ■- 
tkn you »Wuld hare. It tella )'ou fully h.?w ^ obtain A 
patent on your idea in the quickest way. With thi* Free 
tHooic you will aIm m«lYi a "Record of Invention’’ farm <rfi 
which you can easily rKurd yevr idea. Peramal and Con- 
fidential Service; Tour ca»* will be peraonallT handled 
only by a R#iiiurt4 Fatept Attorney who it nl» a Fortner 
Member of tha Knrtiirini! Corps of th* U. S, Patent Office. 
All communication* confidential. •“ 

MAIL EOuPC-H ID DAT lor mi MTEST B&QK tni fi£C0PB OF INVFHTKM Fm. 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FGRMEfl MEMBER EXAMINING CORPS U. S. PATENT OFFICE 



Wool worth Bldtj.. 15 th Floor. D**t, Z&-A, New York City 
MILLER [Hi I L DING, Boat 10 \ WASHINGTON, O. C. 

F leave >h* »»r Free ImE. *‘H*b ta OttuH I Nhirt." and r 

■’IhHnl *1 " 



NAME. 



■ 



ADDRESS.- 




NmfflNJAKMUR mnu 

If III! M EILTJI'LE I.EVBK 
HAND m\Y FOR TARKET- 
mil MLMPIN(i-K?C, 

ntiaranlatri- tctunlF- PntHul-Ete- 

i.fl.nlr jn I - Sv|(-Ci<«n- Qul. I, Ad i i|,fc j I I 

Pofuft . I Itaklial « n , 1I9E’ n V <*:■• ;i,«. N 

fit l umfci Bed t l-a-n- H ■■n-mar 

Fwt-H*ir TMiitr-ialrlv Lack Hand Pumn. - ! ;ia 1 « B»> : T r « Jfi-Jfl: fiho* 

raJ- 177 OF JX e iih. nlleJ tnu^-l tn.jUj ftp tlft.U6. li.OMer il.CHL AH* a c«m- 

ylcta Lin* al U CM'UiM CwnvnSHd Llr UIA» (i ! El n I or 

Nil lirpiiw t/-,-, r ipe I Inin* ij-p I'T nr i*. • Aik lar cam aiete kec* lllreUB.n 

FrwTanti.HNJ*HlM ASK H1FLC tO. . 13$ frtarl&n Si - St- t.u H. Me-, U.j .A. 

O EAR S 

In Stock — lmrnrdiate Deliver j 

Gtavrs, speed reducers. sprocket*, thrust 
bearing, flexible cintpllnijR, pulleys, efti. A 
complete iIeip m carried In our Chicago stock. 
Can atmo qunto on flperlul gears ot uoy kind. 
Rend llh your blucprlnr.-i and IIICiUlrlL^. 
ScndfOc for Complete Ctttttlof No. 10 

CHICAGO GEAR WORKS 

440-40 H. O.Tklry Blvd. CHICAGO, ILL. 




! 



New Ideas now Salable 
Before Patenting 



Practical, useful Invention* mas now be aafety marketed 

Without paten ling eypeiw Write to* proof that wo suc- 
cessfully 1 Sell both patented and urn patented in ten tlcum. 

Chartered Institute of American Inventors 

Dept. 4, Barrister Building, Washington* D. C. 

PAT ENTS -TRADE” MAR KS} 

All caBen submitted give El porsotial attention : 

form " Endme* of Cajiceptiim'' zr\th fnifrudioni 
far uxc and "'Schedule of Oammmtni 
and Attorney*’ F&*"' — FREE! 

LANCASTER, ALL WINE & ROMMEL 

Pofeni Late Ofjicr# 



I 412 Bemteti Bldg. 



Washlngtan, D. G. 



i 



INVENTORS 



wlio derive largeet 
pnofi^ know and licedl 
CCt L ain nimp Ic hub vital 
(acta before applying lot patents. 0>ir book, l^tcnt-Pnime, 
givea those facta; sent free. Trade Marks— Copvrighle. 
UC£T k LAC El, EilMflSr Sl H, W n De»b S, WASliiNGTOA &-C 



DIETERICH & RUTLEY 

REGlSTEmED PATENT LAVUSS 
513 B Colorado Bldp, WASHINGTON. I>. C. 

ll&al.itt ah M-nf frit 



RUPTURED? 

Get Relief This Proven Way 

Why try to worry ulunp with trusses that gouee your 
flesh-’ — presa heavily on hlpa anti apine — enlarge open- 
Ing— fall to hold rupture? You need the Clothe. No 
leg-straps nr cutting belts. Automatic adjustable- pad 
hoi da at real opening — follow h every body move- 
ment with Instant Increased support In case of strain. 
Cannot slip whether at work or piny. Lltfht r iVater- 
pnujf. Can ti* worn Sn bat It. £iond for a matting FUKK 
book, “Aclvlcfi To Ruptured" and details Of liberal 
truthful 615-day trial offer. Also endorsements from 
grateful us-ers in your neighborhood Write; 

CLUTIIE BONH. Dept. SI, Rloomneld. New Jersey 

In answering adverti^einenta always write name 
and full address clearly. 



To Protect Your I 



Delays are dangerous and may he very 
costly. My personal n«njce assures 
prompt action, otrlrt «m tlde-nct. and a 
minimum of expeuae, 1 aitttK-rat that you 
•end me a modol or drawing, or sketch 
aid, riescrlpdoU Gf your InvanUoa, and 
45.00, 1 will make a search and report 



NVENTION r ! 



promptly as to Its patentability and send | 
you a copy at roy 7!!-pas:c booklet. Or. If \ 




you prefer to read my booklet first, mall 
the attached coupon at once, 1 will ft|f ?0 
send. 

(Oi 

r& 



fl PERSOflOL COflFIDEnTIRL PHTEHT SERVICE- 



F. Randolph, 'tvHshicmui 



my ‘-Record of Invention" fqnn. | 
vet its years crpeneaee as a Resist eh. -i , 
tent Attorney.) 



D Victor Did A., 
. D.Ci 

Please Head me at oaoe. free of charge, your 72 
pa#;e booklet and '"Record of Invention" form* 



Nome . 



Ad&m. 
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rvallw enui 

Wander 

frci ni 1J LE.li 



P$ 



tl ttfrfe 



■ I low wnialJ >'■! u Ilk e to be pakt fer the 
Eliinf >40 ILkff- EO dt. Yov rail i»t ■■» Jn-pir.Li:i,rU i mt 
<•? the Cray tf-on IbvtiLi.jt* ■ K*tENii of limEfurtina Jq 
dc> :■ : i, ill'JStT:i tk'PI, rniwaUqf i r i ■ j all Hmlr jm:t£ i.'r 
Whir|i,iLrtm^nTi: idWTEHnJ .Learn Lbr, Chiyden way. 

6 ^j r,i I hiuiw ii[ imIv nirLiiiH JLlh It'iHyni riipefvLml 
r Mich Tam .lain iTM*L* *A Vf llllfltn Q, Coaiistly,, 

Ifrtra Chiiiiih#T|iii. lfaiT.iv |jphqenlHrf*rf-, Km-i 
Fan**. Frrdi E-iiBBiviktk. Kit hi. I re a Ji Imwi-n Piml 
f.’ij-j! :m ■ r u" .. i C. E W iLtra sn nnd. Dart H nLaun . ( .gijrao 

■f’jviTB rsnkliin iUtiiirutkift, CCiloF, iinW rhnudiw ihi;- 
LraCnni. I-ihiUiA iOIUl.1 ikitUui. hAnrJ aiud kniF-CI dr- 1 *. 
in l tiJicto r«*aii< li lit* , m fnr t.-r>i*r train* 

J|‘S W»“=4*l S|.yai|Jtira.hy iUraivrih »r »rt- AhVWm frohn 

JnrKj irdmuL :nr U|V nhtiuU iHliwlit ijnt-Lli L‘iiyii|£|i 
ifiL- fJMiiir,!. Wr.iEv for G x V n:-ii »■ i:-T this hlllMUH- 

? ui-j ■ did dU'Uiih. There ie nn eblicition. 

CROYDON INSTITUTE 
G20 N. Michigan, Dept, 112, Chicago, 

Wind Electric Plant 

Build Your Qurn— We Show You Mow, 

Ivanily monte from old 41 U3C Ktucnlnr. Dime brine* 
irnnjpJ-etfl plans and Biff XE 'V etualnit i>r M0 eloetririkl iLnnut, 

100 other Menemtor cknin to ft, 12. 32, 130 volt Plant*, 

JfDtflpL Welflers, Kfeet rtcinl Fencer, write today. 

LEJAY BlFfii, till ttlar Sldg., Mlnn«ap«lis, Minn. 

AGENTS IS SIGN LETTERS 

For Store Frantn jtnrt Office Windows. Anyone Cirt put 
them a a. Free f^amplca. Mbcml Oder to ifL/icral 

METALLIC LETTER CO*. 43$ N. CUtk St. , Chicago 



*is 



I m -W b 

— TS 



FREE TRAILER PARTS CATALOG 



JfqHf 

AhI^-J'i .Hi- TNi'm- Jiv hj. I f* 



n-rivcyou money on— antes, ispnnirs. whifin, 
roll piers. Vrinduw^ hbih*, water pump:!, brake*, 
refTitrrriitw*. heds, Jamr-w, irisitlc mr! esit, 15 v 
furniture, lark* — wr-ryihljiir, Special ril:-^ 
omifl tfl mfTfl. NATIONAL TRAILER EQUIPMENT 
CO- Li Knri-Ai Van IiiiJtLRurlcs. ine, 

Oc pL Pr 7H W. W i Bconiii n Ave. . Milwjuhee. Wit. 



LEARN 



M ONEY - 
MAKING 



CARTOONING 



by AraorJen"* most faraouH njotliod, Hundred* of liicCcsseNl 
JSlart today— soon draw for pay. &uvh 10c for detail a 
anil bit Picture Chari to test y oil r abillly (a Late l'lsJi:}. 

IHE UNDQN SCHOOL !l» NatJaul Bldg.. Ckvifaiid, OWa 



INVENTORS 



How To Protect And To Profit 
From Your Ideas • How You 

Can Save Time and Money 

Right now is chc time for you to 
cake the first steps to protect your 
ideas — and this costs you nothing! 
C* A* Snow & Co* cm save you time 
and expense by giving you advice 
based on £3 years' experience* If yoti 
want competent* professional advice 
and service, mail the coupon ADW 
for our free books on patent facts 
and special "Certification of 
Invention" form* 



[C.A.SNOW&CO. 



^efy'f for *</ Potent Attorneys Since fS7S 



Dept 101 SNOW BUILDING, WASHINGTON, D. C. 

r'Fntfenaim: TIf-m* iml pilmiJr?[i^T fr^ anil wlthaiit ■ I - 1 i ■ l L._- 1 , 4*1 iny 

part, jiaiit urlEirin] d*>uummL "T' crlififliitkin or L n*mn(.lnn r iiiprth*-r wi[Ji 
jour l * H j'iiiJi -- [nr 1 RT-flBrr.nt, ''IJu» Wa I'r.il^rt Veu " ..rut ''puroeLlefi* 
On Hu" W CeauearciiliEC 1 euj lo ■.'eiiUuita." 

Name.,., + .*,,*.***,**,** *, * . 

Street and No 



City or Iowa ..State, 






LAQO 



Oil Heater 



ORE HEAF%t Cost! 



Know whit b INSIDE the oil healer you buy— Ehol's the part that 
illy «>u ii t *, \ Inqinlc tn# Nrw LA(?D arc TWO Unusual UuI(k— fl> LACO’a 
Iktler ' ‘a -sta Kv“ LhBt JiTOfhtCCW a wurrsnaluK Vl>[um« erf heat 

w iOw .pricey oil . mul ( 2 r I„VO 0 1 '¥ BWty IniprnvL-ri IX^JIilt 
ili ATlNC UNIT, wtweh haa mfed« A reran] in r low (Xust 
h«t! Thin UiiaL La hum with ItrfiU'SUTfBced walla erf 
heavy stircs — .Itiewr wwlisf lacromr IntvciflC- 
ly hotl Mr lliovts up 111 ren-Uth nnd 
4i round the hot unit , . , deliver* nn 
i'nlrji volatile af plmwim-nvlnsti tnelst* 
heated air Into the rorim. The meter 
Cabinet In nt lie**T inuo-l'^iy Sieel, 
cleelrleflUy warded iota a solid unit. 

Fully EuarELhtcedL 



INNEtt 
HEAT I HQ 
UNIT 



your T.AOn drain 
rend for free folder, price c. 



HI- IP 
2 -STAGf 
IIURNER 



WRITE! »K 
DEALERS 



for 



l,A.CO k K luAO ■■Cun 



i-Tvpe r 

rcAiiL'n 



LACO OIL BURNER CO. 



310 Union Art., 
GTHwftld, Iowa 



i hut nuke ii the prefau^t imy 
fjj Ijltro lii-Liirv, si t Use Very 
IJSW Prlffl*! (tend Jiamv today 

for new folder, and. ihe moucy- 

r-.LV i n it unrr-. 



U. S. GOVERNMENT JOBS 




City and Rural Mall — City Rest Office Clerks, Clrrhi at 
Wathinatoe, 9teiteigrap1>rri-Typirtp, Rile Clerln, Accuunii, 
anta. Many ether geverninent jehi. 



Common education stiffident 

Mail coupon at once 

FRANKLIN INSTITUTE, I>fpt* T-I$3 t 

HKhsiter, H. Y- 

^Int: liiutli I a me wlthiml r-liarEfv-^effDy nf 
liouh, "llw [« del I 1 , rt. noeurmuciil Job*," wHh 
llsl or drEteAfldtile EMKlIlsns for mcn-wemeii arid full 
pne lieu] u.ra I4I [UK itDw to qualify fsir 11^, 



Xam*- 



| AddrEU. 
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POPULAR MECHANICS 



WAN1 




| MORE TRAINED PILOT} 
f and MECHANIC} 


forBk 

* il IK A 1 




PAY JOBS 



P-Yi M I M i 




This Lincoln Government 
Approved School of Avia- 
tion wemti to immediately 
net in touch with men inter- 
efltpd in preparing now for positions ns Pilots. MerhoiiiciS, 
Sheet MetaismitJifl or Aeronautical Engineers. 120 Lincoln 
Graduates recently placed in go*jd-pflyjjij«iiiifris. Aviation 
call in e on us fur more trained men. &E A TRANSPORT 
PILOT, Large fleet nf modern Traiitinj; Planca. Suit! with 



elementary flight maneuverisi^ ndvnnce to night, blind, cross- 
country flying. Training prepares for any Pitot Hating up 
to and jrirj tiding Commercial (Transport]. BE AN AVIA- 



TION MECHANIC or AERONAUTICAL ENGINEER. 

Learn to overhaul, repair and rebuild Airplanes and En- 
gines. Learn Airplane Design and Conn true* 
tinrc. Or he an Aircraft Sheet- McbuldUiith a T 
Welder, Wr teach you. START TRAINING 
NOW AT LINCOLN. We ready 00 on fur a 
good-pay position with Airline, Airport or Air- 
plane Manufacturer Schord in Iflth ye&f Our 
Student Placement Department aiauRtn Grad- 
uates in local inn positions. Part-time eui- 
pl oymen t for board and room while in train- 
ins. MAIL COUPON TODAY for complete 
Information. 




LINCOLN AIRPLANE A FLYING SCHOOL 
£71 Aircraft Bldg,. Lincoln, Nebraska 

I’d tike to pirepare mj-nelf lor a lyifttil&n !n Aviation, FictiSC 
llOSH cqmpleM; inlcumalion a!»Ut Uncoln Training, 



1 WAME . + 
j ADDRESS 

' CITY.,,.. 



.AGE. 



STATE 





CAN YOU FIX IT? 

These wonder IhxjM tell 
meh lit HOW n> 

take out “play" In dtr- 

tv ri.-ritli.il — iu kill 
Bhtmtnv bn ■teeri:'U— Id 
■vt I'l VttNtJ— hnw 4 ii p-Lit 
yuur tli.y.-r imtantly an 
trijrljie trouble anil then 



i hi 



dLHH’li »sport " nv 
Huwotl 



1-13C if. Neweet ' tm- 
linnramtlbU feJLjr fm- 
oM. EbusJ to a complete 
t m lie course at lesa thm 
4 ifliiillt Ihn cus-t. 

« BlG V-DLUMlfS 
Brand Mow Editi^u 
JJOO oaget, gOOt) illua, 
(I'Kdeiita. wirlnir dm- 
linJnljjJ,. *Ec.. tniq-ludl rur 
M;i rim- A,wJa- 

I'M Matori, QikcI ca- 
a tics I t‘EC. Du Luxe cill . 
tlflU. tui il -y-Lamut^l (Ifx- 
Ltrlc hlndLn^. 



tn apprataL Just nmlli the coupeu xlnl we' If 
send you n Mil c-f nun.. Dim hie *Uto 

hooks, jut i -IT die press, Whether you are ■< 
jiui'li.mLc «r helper, expert ot apprentice, rum 
Od'n er cr tirlrcF, 3T jfftti're Interetiled ill Isn-nrm;; 
all about jiu i,i jm:.i 1 1 J e imchanlrs, (uk« xU- 
rantuse of I hi a FREE OFFER- 

GET A BETTER JOB 

A better Jon — in the atfimle auto tn- 
d Hairy. BIOO LK PAY— i dianM t* 8£o tuUa 
bualmygt fur yuuraetf nhcl a atmro of 
Ltic iiune pro&taj lit* Vmilihf fur anj man 

Who even |mU br ice to iniprtwe lilma-elf. 
Lc am aulu esnJnetJiihg wjth these wonder 
books > new wiy—wUluyut SEtulyinn or 
meinarlrlnE- Simply Use lint JlFFY IN- 
DKX to leek up the answer to a nr nuto 
problem. Bull! b)f eltren or America's 
KTC:i test BUtcinohili' engineer*. and wrillen 
in simple lunrirnitr w you can under sfnfuJ 
It. Yer? newest url, ail cortrstl. 

FRET Privilege of cenuilHnu 
Automobile Engineers Of Amir- 
Itan Technical Society for 
year without cost if you mi 
coupon Immediately 

Send promptly and we will include a Brand 
Mew EXTRA vOlurta with Over 3(1 U- p&qei 
Including ALL (ateit tars with wiring dia- 
gram I and data sheets, an each. 



io 



II. 

[ 



inf -| 

*r- I 
enO I 

■ aii I 



American Technical SculitTV. 

brrxal Avp, £ SHUi St„ llcpt. Ai lb, Chicago. Ill, 

1 wwild liko 10 ere I Iro pew (J- volume i-ULllort of your AL't'O 
HOOKS, r -vs- 1 1 1 pur tho few' detlvciy ^hiiniOK only, but tf f 

rlnM?;ip Eo r T piaj- rclliro Itii-m (Knnm. rotJort. If .Tftcr Hi dij-fl uni 
I prrfi.T- 1(1 KWjl thu-ril, I will eeh't jrOM S3 and I'ny H'C OalAnrc ■! Wie 
Tftle nf op-ily 5T (l niontlr, imtLI ?l3J.Hrt ts nil I a. Pltviue- llW-IUde free 
m i -miners, Is I fi juu| ,, xf.-A Vs lum a No. T, as j |Cr jriiur nffer Above. 

Nam e , , . . , , , , , , r r , 

Address. .. h ,, Tcr , rr ,., j, r . 

CHr-- ♦ ■ ; ■ ■■■’■■■“ ...j, - ~ - r * - ■ - , , gcaiB . « ■ 

Attach Inter *t«tjnir age, onnupeUdo end neiue Anri addr^sd of citi- 
pli>ytr and that (if dE Least one huabum man as rcfcrcnci. 



ADVERTISING SECTION 

g fo if s' 

^ POPULAR INVENTIONS 

(Continued from poje 336A> 

REATER safety for the professional 
window cleaner, or the housewife who 

does the work 
herself, is the ob- 
jective of a guard 
patented recently. 
It comprises a pair 
of bars adjustably 
connected togeth- 
er, to which side 
bars are hinged f 
and means for con- 
necting the free ends of the side bars on 
opposite sides of a window opening, The 
window cleaner works within the protec- 
tive area formed by the bars. When not In 
use, the guard folds for carrying or storage* 

j JOINTING the w-ay to stronger con- 
struction of the automobile is a com- 
bined body and 
chassis patented 
recently. Body 
side panels extend 
continuously from 
the front-wheel 
suspension to the 
rear wheels. To- 
gether with inner angular cross-section 
side sills, the panels form with the body 
side panels a closed box section with com- 
bined body and chassis sill structures 
adapted to carry the motor, flooring and 
seats. Faster construction and assembly 
would be two advantages of the new 
method. 

V\ /'HEN air pressure drops in the auto- 
T * mobile tire, a newly patented gauge 
on the instrument panel w'ould warn the 
driver. One part is so mounted in relation 
to the axle as to be responsive to the tilt- 
ing of the axle caused by the unbalanced 
condition of opposite tires. As soon as this 
unbalanced condition is detected, an im- 
pulse is sent to an indicator on the dash* 

HDue to the fact that many of the devices 
described in this department are still in 
the patent office stage and are not on the 
market. Popular Mechanics Magazine can- 
not undertake to supply further informa- 
tion regarding them. 





POPULAR MECHANICS ADVERTISING SECTION 



33A 




easy play- 
band in- 
E LiTimeil't, ynu can Lrj 
ready fur hand or or- 
chmitra in 4 to ft 
wtH-uke* A sore road 
lo popularity if yuu 
start on a Conn. 
Choice of the worlds 
preateist artiste. Must- 
nlflcenL tone. Many 
tielusiv^ features— 
ye t they cost no more. 

Ahk to ecu the marvel' 
n-aa pew models pow being 
displayed by Conn dealers* 



WRITE FOR THIS 
NEW FREE BOOK 



Homs trlul. rla.^y pnynn-ntn. Write 
Err* fur fo-it Iitwik un whichi-VC r Eti- 
errumrpjl i ri " i",re£tS ysm Irtilwt, Mi’li- 
tiun Itii ■- niriii nt„ 



CONN, LtD .. »i SONN ELDG 
elkiiakT. I HO- 




Mathematics Made Easy by 

ROPP’S CALCULATOR 

AND SHORT-CUT ARITHMETIC 

ShovL-a the Answer as Quickly 
as a Write b shown the Time to all 
problems lilctly tn oecur in iLe 
Office, iJtore* Khop, Bunk, Form,, 
or Factory* 

Over 2 .»».««« Sold 

Kiplfdnfl Jim! ki in fill Eh"? c-vfry 
pri&clpla in ArSilmictlc. Mechanics, 
And Meripurallon. 

PRICES POSTPAID 
Heilt Site. Fleiltile Kemttil ftliul- 

in* . *i.on 

PoL-ket Sue* Arc Leather Uinil- 

infi.., *1,00 

Packet Sice. Cloth 1 1 In din t!.lQ,50 

POPULAR MECHANICS PRESS 

Hep-. 110 200 E Qnltru Si. CHICJEO 




384 BETTER JOB-BIGGER PAY IDEAS 

FOR ONLY 50 CENTS 

■CJi-t the mvi 1040 trim on of the 
ftiuuHin fttinp Notes tvil.b il l pugi!* 
— Jfeil hvlpfui articles — “0;! p(c- 
L 1 1 re K r Im I ■■ i I fc i i j,- — 'luI is IV i Iilh k- . 
reentry ei i-Hsm — M eui Working 
■ — fi lurid— C ell Mini d — Klcelrirliy — 
Weavltij; — Pliol.ijgrppliy, 6 >k. li 
wilt nmkei money far ytm— *iae 
yott time and femmey. Specially 
(tripund for mechanics, ha.n !y- 
ii.- :j. Imm-c workshop f.ms, farm- 
ers— for everyone who usi.s c ih 

lo m:i tin UniiLM ami Uu 

£te(ti postpaid r i-‘r 

cerki. 

Special limited 

BARGAIN DEFER 

Pend and get 7 

Sthc© Kirtf* — all dlf- 
fm-.Ek — fwitrjHilil. Tolnriu-F Hr 
Money hick If hot Wliilkd. 

POPULAR MECHANICS PRESS 
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Dept* T4Q r 200 E. Ontario St,, Chicago 



AIR CONDITIONING 
JOBS for MEN / 

ACTION /A 



>h< 

VX I HMI ItllVSN. 




<4MI il SMMHIt IL biHl Mil.*, id Ihihu i. H t, iCauTnf 6 I w kn HM) 



AIR CONDITIONING is Booming ! 

II &. lnHiKlTipc demand yoimff men with combined technical, 

i « lllUUjLI lt ?3 C*txlxilit:^i.-Lal aud root pndifal txuiuln^. 

CHOOSE YOUR OWN PMCE IN 

Air Conftillonlnjr for HnitW, or Camincrriiil Innlat I aELlui and ft crvl t C . 
VcnumUnf, FMiry Rofrt r;i < L'-.'ii . Transport Rdrlgontaara. 3 ah'* P Re- 
search, nr Executive FusUJou. 

1 G YEAR OLD N< 7 W Tccclvlnpr appl ico L i OHS of ntCri lo JtfttHTe 

ItlTIftU f nj " e*HKl I'ifthlf imMitimi.s. Nil dtiJiTifiirr’ 
1,1 * 1 IU . , liwdid. W i ■ iifiiln you under actual vrurkinr 
con UittoiiK. Every Bludert! (Ivnn indlvidlm! iriM rurll<in fen lnmnuK 
ISlHV jUu-nv; 1.131 20 tn Ce«|ui- 5 f Air Co.-.d Te»t vt 

tran.tlimi wnrfc HI an . fejrm'it men uf In^li e hnrarlLT BEttla-Ei-d tr> mti 
n "!. 1 SLiideni idH.-in«, Mmlt-raie tnlnfenr fiT, Few industrial 

&>'hCii[flmllH l# l ifewanLiMl [n Tm -11 

E»f nulmtflmlinp rnerU. Dob r t I Wf A t I JhC JC * 

he c*nt*ht wltn orttfenBi-y _ " LWAU ft E 

■vh-tH. r,nil 1 ovr pay WM-U fen .iC^HAM Cl Hl^ mfCPHIJj 
flhriT-t 1 j i iii h Vuu ran ^nLllUiL ' EliU I H E till RlfZ 

of tlcct'Qtecbnia U 

pbjwitliouL ufeiifeiiLvil-UFk send rrer fejouktrll 

ET YUl)n " Vp (n stj-ttchii ." 1 aiao tell me- Dow I. 

_ Iran ifriiime Hrl ftir Conditioning and Rc-J 

ET E> E C P A D V, f rEdcrat.on Spec I 4 H p«t In 4 mo* ., ,| 

r ■ Air Conditioning EnqinMr (1 yr.) ■ 

A ,p atmat hAAI/l^^ CUnaHa pr Sturtrnc Lmn . r . , . -IttiJii'i-* 
Ur INIt. W DuUiVl 1 ' 1 ' 1 SchnlAPFhlp Eurti Part Lx*! 

1 L P , 1 

“Slip Up to Success”] Nfttnp* A*e, * . . 1 

writp lr» 1 ^ . * ............... , . ...... i 

niltt; tw 1 tf IlUirtttfJ Jn Dttieif tuuracB, check 1 t.c-f<! 1 | 

fl Werwmth Praildont I ALmnrt XVf-lrJinpr (ft wlu.], , I 

aim yuiUKrr ! A™ Oiwraior 13 maa.|. , ...... .1 

trHOrtLflr 1 ncineibihb* ndriit,” TcehnicLan mns.l , 

SCHOOL OF I^CINJESHIHO „ v|l|| j ,, K[T(rlnCvr ,] yr. J ... ......... 1 

Dept. PMft 40 A KadLn .inrl Tflt-v I nL^n flievi™ (O m&Rr) . . r - j 

E f , Cun^isurniftl Had to Encim-er fl yr.E , 

MiJnikukcr, HJii. ij-'N'cI rir.nl F'njrlnyor Is. lh'RT(H» f4 yn,). - 

Th is 

MACHINISTS* 

Home -Study 
Course 

helps men get ahead 




Newly assembled — spftlnlly prlceri— -thrsti five recent boclit five 
yin the priWHicuJ fiict h on ninrlern niachkno*<, tiihlOdate IHClhodt. 
you nwjit UJfe jidvanra in machine shop wrtTk. Tithe klvaolait oi 
the ether nurn^ cximTlente .in found In buoka. to solve your problem^ 
lEjcmiie your efficiency, with 

The NEW AMERICAN 
MACHINISTS' LIBRARY 

S vslumgi — NU pag« — HS3 MluttraHon* 

<A comkliafd hpmt-ttudy touru and reference library! 

This llbrtiry ft! maeMnc shop practice was written for practical men. 
It elves: you the bust inathmLs lor every hind of machlun shop work. 
It fully espluLns lathca, drills, ami Other machiner tuols anrl their 
onttraMoti, atiiiVEtiallc acrew machines, upecils anti lends, eiut tics 
HUTU enrl nnytntLlnn, ptmrli and die work, mCTisl purfftelnc. rIC.. 
etc. Plainly wrltl en— enmpletcly EUUSt ruled — 1 he lies I hind hi 
help to the machine shop man who wutna to cuJvfince hirm-nir. 

No money down — tpecial price — »iy paymtitlh 

! '~e'x'am 1 na tion COUPON ; 

1 MCGRAW-HILL BOOK GO., 330 W. I3nd St.. N.W York j 

I Stud me fnr trn dflyS" cxninihLFElon ttl^ tiow Arrtcrtenn MnehllH | 
] iKli 1 Llnrisrv. If >UtinfQctury [ wilt tend you 51 .50 tn 1« ilnya || 
: entl oit.oci mouLhlv iintli ihe prieo cvf Sift. 5 b la pam. it n«c ' 
1 l w El I return tfte bOOkB POFtTm i .1 . (To inswic prompt I 

I ihianwat write >pl4feitly and fill in all lints. J ; 

! Cs" ,"l J J C L. i.>.kB**kBI*kCI-*«P *•*..**.*■■■ - *k*b. | 

| liunit- I... >..*• | 

| City and £tait + ■ | 

I fWitiOH * 1 | 

Manic ^ ^ J 



% 



W ken tt-TvtfniF ji^etiso tn ration Pojj wfoer Ateehantca 






MAKE MONEY ON SIDE — SPARE TfMI 
OR BUILD A BUSINESS OF YOUR OU 

PouTiuf ratlins putt pood nn nn 
Mini E iJXi slniw j'jw hum 111 get them 
— with Esa* — Poult ry Hetl" 
f L t j l > * t :• — Uo.:i Hler*— -Caium*- H-tlijf 
CMrlOs. Mi' llTrimc Study TmtUirn? 
Hyalrto, Kiirii'i-bful fur |xi r 1 1 1 ■■ 
ye'itra, inrlmti N liUcvl srlunllffli: 
im'i i.cuSs used iiy worVl'i Ifiuiili nn 
jn,jn1iT,nrjU'U„ Bbtffll I tew fo (pnlm 
f'oullry ItusineH |>n.y— siOEd Imst 1 *, 
priftnitCI JOO for a ffotxJ peJfltitf fr* 1 
j ll puuiLrj; i :• L -i u L ui I J, Lnjsi - 
Eicsa of >our evil. 

FREE BOOK TELLS HOW 

Malt coupon hflJmw TODAY 
Tor nr*’ ■ i ■ ^ ! U HI fttHUon of my , J 
FREE BOOK "How To RulSn U 
Boulrry For Frolll". 

% 01 1 krt-u c1i1c1k«iib UOW 
nr lire iiifrcly thinking W 

ahout It. ilij u book Is f 

*fl tie opener to IV 

teal Hunrpis that may ’ 

1)* yours. 



t ini’iielr Ffurn a 07 - H*. Uraktlne 

Id uliulit trf ttlle, “'WofliTs MosL Per- 
fnctiy D-urdu-ged Mifl." tul jeid unnc/ 
I hit rn-.v lid-rtt iif Oyri-amk Tension j 
Can fiDe you powerful mus-rk, bhihbIi- ; 
iii£ blreupth, a batidMUUL' hulHl, 

,\lt 1 ut,k i.i ;i t r.Ai 
TUlAli. WrllP for «f 
4 H ■ 5 4 i I . .' I'J IKK lluOJi 4 

CHARLfS ATLAS, Wjfc*' - -jM 1; 

Omt, 61, US E^tL qfc T jaKK 

aai-oi st,, tf, ir, city 



r SEND 
FOR WT 
FREE ROOK 



cash in:-: 

So Biiti-cr w hurt veil Htn or wkiE 

you do bow, my W'-v-ci co. 4E*2 Vi i-l 
"bo* you fr-lut to Aa wLl.ii P»ult»T 
fr'im ulifli *s.ift. It yrcu elmw® to 
■tiLrt » hudfcM ttl your 0«J>- 1'jh 
■ L&w >Bi| lnthr l,i wit ft HTI 1 ! 3 ' 
i&vatnmt rl«"i. you l''- 1 * to 

u^ni i^rvit C.it ili* 1 FACTS today. 



AlFiMALE 



CASH PAID 



I Hairy M, Lawon, President ^ “vj* 7 

| NATIONAL POULTRY INSTITUTE 
j Dept 50-E T A flams Center* N, Y, 

I Urur Mr. turnon: Send me your FREE book. "HOB’' TO H-lInK 
j rOTL'i'in L- JH PHUFIT", I waul 10 know marc llLhMU itiy 
■ tflijHtrtltnlty J cl |Ulj hus-SiifSA In make diottfy ipiP? -or full time. 



THOUSANDS WEEKLT Al-L YEAH. |-liLip:-r rju.lili. A. ] ■ ■■•r, 

In 411 brwK Hybrid Botiy PullelA md t'ork.-r.-to, u. w. D r 
TfctWffd. DiurklinitB, GohtLn^L, Ualiy lurM'Vt-. (SmIhiMm. 1m 
IiiibI ■ krv.ii :nj » tjituvi; frrr-. uLetikh M1W* SKik«- ]l[(i 
i:limiUv ratnltiJ: N,ll9lill tjl .\f 1TY OH I £ IK .-i . 

NA0O6 HATCHERIES, 0QK M, GAAPIQIlCR, pHEQ 



I AdtSrwu. 



in 90 Days at Home 



lit your immodlrat« ne^ds 

National Sefioola n(Ttr upHonnl irnlrilir.i 
rlan niKl lit fit yuur pni -•■■ill 1 ‘lirmri' 
iilnpiircftL You ran ntnalpr Utulln, Toli" 
vlHlon, Snunct Ain I nilitrd Irinlf. Iiy N.i, 
1 1 ..Hid' -i ^srlUJil Yu ileHipqi Khnp 

a?.i1 iLudm triilulnu:; COmp-lOtQ 

trfliililip-c IT Jr^ll rA htitit nEi--n Up -4 -miei 



ill livin' ill of mrn and women of all ape* IB-,10 ut^kb T1I3.-00 In 
({) |ig i &in gif i.i - Rl'foi srlcnllfle Mlih btuuee Jifl'l 

Hydro-Ttwwpy — *" J J 

HoagllilL ^j-tiL ■■ , ■ --- — 

well as i ij 1 1 * i [unlit- for ■ . I'fltH 0*’h olTlce. 

I-HCd i-n ■ Profession In y'fiur OHrn linmo 

hv ii ■ 1 1 ronrse, fiame lnalnidBH 

A d Eidimn a 
roiirse r;m he 

j, IT I cl i fertinol Era In- 

Many earn bis money whlk 



Time Is » tail) demand fti>i-i 
I’l s. DoE-tora and fi-rlvatr paEltntJ a3 



tlirritinlj «air 
X AT I OK A LIpY M'WT residmC scIiodE 

lij-pon cufBpl-flllon ff Ilia ctinfae, " 
■m eoraplelH In ,1 lo 4 rmmllu. " 

Ins Es rnu ne-ce&Siiry. n__.. 

If | [fit mini;, 



Hat Fil iiiii Nntronnt''- prv,lB&l ml i'i:n. In.'.v 

jtHJ Y*h m-nviY-j 1 Hp.Esn, ill 

Gemini" Eiur oriUrtK t Publl-c AiUlT-pPLe t 

l'*T r i. 1 1 1 - Hi -I Lr..,f, 

TuLPVlaitin, Thii Lislefi.^ L Lcip ]^t^ , m.t'tlrl^■ 
^ l it L |HMI-j -u I W iilKAUt t hil'.nUL-LL toy- .11. 



Anatomy Charts & Booklet FREE 



Enroll h<JW and vif w!Ei Endmie uniform coat, 
nioitleal di p t (fina ry , itatORleil reiluetlLH rolliT amt 
tljrtra-Tlsprtpy siiubtEes w|tliout t-xu^ rt»n, TV 
Mediae Lit* rs)iir<i> alwse may be gear ill nmnj- tlraii 
Itu* modest I iii I Lun fee, 

Send roupoii dew for AHAlomy Charts And bOekFet 
tuntaininQ pii nlagr antis and teller! Tram sderessfut 
gradualel. fbut wifi all be sent ptiilipaid — FfttE. 



^ Request /or FULL DETAILS 

NATIONAL SCHOOLS, Qepl. PMR-t 
4000 S- FlgvftTott St-rLfl* Anysl**, Collf. 



THE College oP Swedlab Massage 'Successor id Nalia-iaJ Colteje of Missige) 
Dtpl, I C J — 30 E. Adltmt St, Chicago, 

Y rai niH.y Biiml me FREE and postpaid, Annlomy Chart b, hnnklrt rm- 
E,hLaiilnit phntuifraptLy and letters Frotfl jjrjduuU'^ and rnMpktc drLuiEi 
of your oJter. 



ADDRESS 



When wpilirip (a ddvertiddrifl pir<r*fr uimfipn Papula? Mechanist 



Learn this 
Profitable 
Profession 



Learn by pre-tested Training 



RADIOS 

TELEVISION 
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DRAFTING 



Tbn draftsman's work cornea firm. Wlion IniSiEnf'^ improvr-a 
■ "i :iT -, [- 11 ,<f 1 lri P r4 ‘ > ' T iflff ^ ■ ■ ■ tfcnin? Is nr w ecu is t ruction work, 
nvw liii2liJ]iiRs r ri(!w Tiuic’IuriPft, ropaErw and rpconsf-TU^Hon work. 
A 18 thf^o must fir*-! be laid out nn paper. So Hue FIRST mtn 
that mutt be 1 tilt'd is the Dll A l’TS\f A X. 



Drafting Is Well-Paid Work 

Draft infi i* t-ltali. i nterefrt I njr professional -[y]je Work. It nays 
wi'll La start . , . ijflEir.4 re;i| opportunities for promotion. You 
iH'tjrl tin previous mining ur experience . . . no apeciid tfilent — 
o? learn Drafting, ft i* one of tin* .-readiest employment fields, 
>k* machine ever did the Draftsman'* work . + . and no 
machine c-sm be in von Led to do it. 



MONEY IN RABBITS — CAVIES 



atiri put yen Ira tmich wim oiher nanrlreta. 

Ufa" ’ 



WE BUY 

1 CuiaJ'ufE iiinii copy cif mspiine iOc. <hr 
2 St for Book Caliilnfr and rrii-r Llr-t Aim Yudr'n 3 ub- 
Berlin Km Co Uic AMERICAN SMALL STOCK FAfeMEH. 

PUTQQQH EMTERPHISK BOX frlS, ISEW CITY, H. Y. 



BUCKSTEIN’S FIBRE LIMB 

SflQthiHstoaliJiiin.-eiwt. light, almnjc. 

Carmel liL Braces far nil 
dcrorralLfe*. Fair terms, 

FOR '"Ihi _ { 0, BUCHSTEIN CD, 

comfort ^£XflQ3riJiit, soutii. fluraiwiii, Him. 



HowTo Secure A 

Government Position 

In the Classified Civil Service! Railway 
Postal C I er k. $ 1 000 it y ear re^n to r, Pos tal 
Clerk, City Mad Carrier, $1700 regular. 

Other attractive positions paying $1200 
to $2100 a year. Our tested method 
helps you pass examinations. Men— Wo- 
men. afre lft~50 H send for our FREE! 

BOOK explain EngreqnircmeiUs TODAY. 



PATTERSON SCHOOL, 61 Mercantile Bldg., Roehfliltr, N, Y. 

wl thuut - jtbl , c L'L pi i , fr^. buQJt ig Sccuk,- u, CuviTnnn', , i 

rgrlilod . 1 ‘ 



N jrac , 



Learn AT HOME 



in your spare time (or the Ciitlp&e in Chianao) by LIkt 

f’^rioiitire. psp v, Htep-hy-ntep 
1 1 1 « 1 1 1 orisl im rr‘d by lliin iifl-yenr 
dd rt4dif«j-i far Draftsmen. 



TRIAL LESSON 



t . . . fc * - - 



Sample lliip easy-Ieason eye Lem of learning DraFting. Send 
postal card or thin coupon. No charge now or Inter for t liih 
FREE LES$ON. Prove to youtsi il bow eaay il i* to learn 
Drafting by tin? C. T. C. method in your ■part time riji lil- 
in your OWN HOME. 



CHICAGO TECHNICAL COLLEGE 



A- 2<JlT*eh Bld K+f US E, 26th Strut, Chicago, Illinois 

Please Rend me FREE Trlflf Lesson in DR A FT INTO 
and allow me how I ram prepare fur good pnMtiom in 

spare time AT HOME. 



Name. . . . 
Address. . 
P. 



Alfa. 



State. 



And am 1 happy! No more worry- 
ing over what to do after school 
"•no more dull momenta. I l ve 
Itot a hobby now that lend a to a 
peal career . . . big drummer* make 
tin money * , and J can learn, to 
be one , . . without difficult ]«*ona , 
have plenty of fun learning I Wait 
get the gang together and show 'em 
means to have the beat drum money can 

Send penny pmteard far FREE DRUM «ta- 
,JE^ #nd f* 111 ixAnutba about EASY-PAY- 
WENT plan and FREE TRIAL through your 
ORETSCH dealer. Address Dept. PM 11 

The FRED, GRETS CH MFC. CO. 

Musical Instrument Makers Since 1883 

BO Q ROAD WAY, BROOKLYN, N. Y. 

ORETSCH b-Isg efltrc SUPER VALUES in Guium, Sexoplienef, Trumpets, 
Ittmbctui, Atcardiaftt, Send far f REE cofolegu*. Mention Inshvrnanl. 



at Hom e 

DBS 



in 



^ >*h •hi* rspvf) ilruvinc s>nlfti 
ImIiJi 1 , drawing limlnf, 
fupwlor if r living iruHtrilnttritH . . * 

1 tnif withuni Siidittotuii nut, ><»u 
till -vi iu learn I>ilAI|I \t; AT 

tlOMl . HIKE TRIAL LKSS<>!Y r |,«u> hav 

Mail fuupun. 

YOUR DRAWING 
OUTFIT 



When uritifif (o advertisers please mention Popular Meehanirx 



Aclllr™*! , . , 



I WANT 500 MEN To earn rnaJ profits taking 
orders for Baby Thicks thift winter. Pleasant, profitable 
ivork. Liljeral commissions. Exclusive territories, 
Golden Rule chicks nationally 
advertised, guaranteed, Li S, Ap- 
proved. Conij>leu.i Sales Plan Free. 

Send Postcard Today For 



LIBERAL COMtfmrDNS 
NO 0LLIVEPIES 
EXCLUSIVE TEWRIT0RIE3 



Full Details 
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popular mechanics advertising section 



How Big Is YOUB PAY-CHECK? 



I£ you earn under $ 3,000, 
Higher Accountancy may 
be the answer £or you 



T HE si ze of my pay-check? What business is it 
of yours?” Perhaps that's the first reply that 
comes to your mind. 

But — stop a moment. It really is our business — to 
help men just like you. In fact, it's been our business 
here at LaSalle for 30 years. 

If your pay-check isn't all that you'd like it to be, 
why not consider accountancy? Why not become 
a member of this well-paid and respected field? 
Why not, in short, prepare yourself to earn real 
money — insure a good home for your family — a new 
car —an education for the growing youngsters — a 
bank account for a rainy day . . . these and many 
more of the precious things in life? 

Maybe you're one of those ever hoping for '‘breaks*' 
that will give you a higher standard of living. Yet 
that's precisely what most of 30,000, (XX) other em- 
ployees in this country are doing. 

Not all of them, of course. Here and there you 
find ambitious men who aren't depending on luck 
to carry them ahead. They Ye following a tested 
path to increased earnings — leaving nothing to mere 
chance. They're train tug themselves for better jobs 
—every we*ik spending a few' hours in serious but 
interesting study at home, 

Some day, as expert bookkeepers and later as 
accountants, these determined men will have stand- 
ing and a considerably larger income — in a profes- 
sion that pays and pays well. 

Why don't you do as they are doing— take ad- 
vantage of LaSalle training? Even though you do 
not know the fundamentals of bookkeeping now— 
you nevertheless may have an excellent opportunity 
to master accountancy. Many others have done it. 

Perhaps you’re asking yourself, '“But don't these 
others possess natural ability that I lack? Don't I 
need a special talent for all this?” 

Ask rather, “If I do my part, won't / get results, 
too?' 1 

You will! For all it takes is in- 
telligence, serious study and work 
— not genius. Under the LaSalle 
system you solve problems by sim- 
ple steps , . * from day to day, as 
an expert accountant does. You 
use the same basic principles. And 
when these problems become diffi- 
cult and puzzle you, you gel counsel 
that could he matched only through 
personal coaching by a battery of 
experts in a big accounting house. 

In a comparatively short time, 
you train yourself in Elements of 
Accounting, Prin ciples of Account- 




jSWicy 
O fi? 1 " I i 

8 firm I 



mg, Auditing, Cost Accounting, Business Law, 
Organization. Management and Finance. The train- 
ing — com pie le and intensive all the wav— takes you 
right into CP.A. coaching if you desire. 

Later, when you're an accountant, it may be 
possible to go into business for yourself as a public 
accountant and be independent. Or, if you choose to 
work for someone else as an executive accountant, it 
well may be for a salary several times that which 
you draw now, 

Write for this FREE book 

If you’re tired of pinching pennies, investigate ac- 
countancy and LaSalle training. There isn't a faster, 
leaa expensive or more convenient method to master 
accountancy. Fill in the coupon and mail. We'll 
send you our 64 -page book, “Accountancy, The 
Profession That Pays.” 

Then, when you read all the facts, you yourself will 
be able to judge best whether you have the will to 
study and apply your best efforts— toward a more 
secure future. 



LaSalle Extension University 

A Correspondence Institution 

Dept. 1S4-HH Chicago, III. 

I want to earn a bigger salary — through accountancy training. 
Send me, without cost or obligation, your 64-page book, “Accoun- 
tancy, The Profession That Pays.” 



Name 



Present Position 
Address ...... 



■ Age 



City 
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CLASSIFIED 

f fT /V t VjO m// J #-» / / 



Advertise me nts in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance 
To be inserted under proper cloeaMication in February issue, copy should be in our office December Bth 

February issue on sale January 1st 

Popular Mechanics Magazine, 200 East Ontario Street, Chicago, Illinois 



YOU’LL PROFIT 

By rending and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money* 



Popular Mechanics Magazine, Chicago, HL 

Dear Sirs: As you AndlC* this a gency specialises rrt “keyed” ad '- 
C fertising—^so that our advertisers may knout how their ads ore 
pulling in Norton* puitJmaf^Orti, It has been out that 

the Popular Mechanics want ad section is about the most linger- 
taffy productive advertising medium for at! hinds of propositions 
that we now of. Many timet clients have expressed their amaze* 
meat at the fang puffing power af a little classified ad in Popular 
Mechanics. To ««* ft if, of course* no longer surprising* Fort as 
your own records will show, in the ooer 3D years that We have bee n 
jMl, b u s ine &s, u'C have been running aur own ad in your eta* sifted 
J pHB o'n year after year— ’through goad times and bad^— without 
an Sinrerf/jr yours, 

(Ordinal Imer on 01e In our office) Chicago Union Advertising Agency. 



AUTOMOBILES — MIDGET CABS 



AI TO Sri'PLUvS AND EQ FITMENT 



INDIANAPOLIS Miller HipercbarireF 
racer — ready to run — far 1540. Priced Fight, 
Trade. H, E g hlert . fll. Charles, min gle. 

MIDGET Car;!. uarti. wheels, tires. en- 
gines. FlaifH Sftc, Catalog IQe. Derby 
Mid Be ts. Wpudstock. IU, _ 

NEW Fifth edition Automobile Karins 
Book. Tells how to omits dirt (.rack bodies, 
frames, engines. Records, superchargers, 
rules, formula, plans. atock conversions, 
roadster racing- fast Fords. j-hdQ postpaid; 
41.15 C.O. D. Soy KutiS. Department 13. 
MaflSsoi jville . CJ netnnatl. Ohio. 

CHAMOIS Ford motor Into air compres- 
sor. Instructions Sl.fHJ. Tuck Laborato- 
ries, 73 flhtrlgv. Pon tlac^ M l eft. 

GASOLINE Saving deVioe ' 5 L . 00. Ford 
Y8's t934-l54h, Chevrolet 193HD. Walert 
CO, . 3 1 Su M. 30th ftl , Milwaukee, WLs. 

MIDGET Racers and accessories, two- 
passenger roadsters. midget motorcycles, 
motorscootrrs, bicycles. complete line 
motors, wheels, parts. chi ns, construction 
kits. Handbook catalog. 90 Illustrations, 
jiQc, m idweat. Hon l teB-P, Ch I caso. 

GARAGE Owners and mechanics can 
HOW purchase direct at full factory dis- 
count Triulc-Jf Allqv Steel Self -Locking 
Piston Rimes. Nationally distributed. 
Guaranteed performance. Stop oil minin- 
Rc-horip« unnecessary, Write fer 
sample and details, ttlDle-X Co., 3it0l 
South Racine. Pe p t. IOL. C hlcaao. 

PHOTOGRAPHS. World's !ino?L auto- 
mobiles. Handbook. 10C. Automobiles. 
floz 534. Balnt Cloud. Ml nnesuta . 

10 MIDGET Racers, demonstrators, IS 
bn. motor, clutch, a tarter, llfluii. etc.— 
sacrifice at 459.50 each. Real buy lor spor r . 
or coin cp-ss ion, Muto-Seoot Mf*. Co . S-l+d 
South Chicago Ave .. Chicago p.b.a. _ 

AUTOMOBILE Superchargers $3. Guar- 
anteed mileage increase 2d--: power 10';-, 
University at Detroit, test. Any cur; k1 vo 
make, year, Wrench Installs 15 minutes. 
John Hanley. Manufacturer, 5715 Lorninc, 
Detroit, M ich * 

MIDGET RuCeCars. sportcars. motor- 
scooters.. New bargain, hsls — over 1 U 0 used 
motors, midgets. pari? — 20c. catalog new 
kits, parts, pLans. IGc.. Circulars on l j e- 
q . jt-.-; t. Shi ups Midgets. Box $43-H Zunes* 
vllle. Ohio. 



ALUMINUM Allay platon®. automotive, 
aviation, diesel, industrial, marine, midg- 
et. model. motorcycle, outboard Finished 
Or semi. JutLsou rvffg. Co,, Hedge and Gil- 
lingham, P hiladelphi a. Fe&na. 

TECHNICAL Bulletins. Many subfectS, 
List free. Popular Mechanic*. 2on E, On- 
tario Bt„, Chicago. 



WHOLESALE Prices auto parts, ncr-is- 
sorics. ltlc catalogue United Industries, 
32_1 Broadway, PenvEr. 

B ARO ATNfi — Compressors, welders, bat- 
tery chargers, car washers, attractive] v 
priced, Terms, trial Write for bargain 
list Hobart Automotive Supply. Boa 
M- 14115, Troy, Ohio, 

AUTOMOBILE Seat covers. Washable 
linen, Ah cats Couoc,* ii. Coaches. se- 
dans SJn iverstci I . JSfW West 33nd 

Place, Lqs Angeles. Cali f ornia, 

RE-FINE Crankcase drainlnga, rz- 
nueit inrormaiion. Zeibaii, Mount Hotiv. 



CRANKCASE Oil rcflEter. Have free 
motor all, Universal Reel -O- Pier costf 
nothing to construct or operate. Plans, 
sucdiflcatjpns, jt od Technical Laborato- 
rligs. East Haven. Conn. 

FREE Wholesale bargain catalogue, auto 
supplies. Urea, tubes, equipment, tools. 
For dealers, only. American, 1109 Bedford 

Aye., Brookly n. N. Y, 

153P IGNITION euporcharefT SI, 25, 

E. G. Bales fle Mfg, C o,, Kew York. 

PLATING Outfits /or auto ports. Odd- 
liect to a battery. No tanks used. Free 
partied lars and proofs. GunmctaJ Co.. 

Aive. ti J. Dceatiir^jlL 

SWAY-CHEK NOW available for Fords, 
Mercurvs. LMiL-Oln-Zephvrs. pa vs hip prof- 
it.? to «a race and re pair men. Checks 
wLnd- wander, curve-awpy and loud -roll. 
Agents wanted everywhere. Bee nd on 
ruiEc 151 a of this issue and wntr Bclftcx 
Carp., 2012 Eylvaiun Ave.. T&lfedO. Ohio, 

AUTO TRAILERS 



BUILD The famous, low-cost Jim Dnpdy 
Cabin Trailer, complete plans and in- 
structions Soc. Plans to build the beauti- 
ful. strcamilpfid Jim Dandy Cabin Cruiser. 
£1 GO. Trailer BinLderti Manual nnrf cata- 
log of trailer p»m, SUbpllx'S and equipment 
— over JM interesting illustrated page?, 
?5c. Order today, satisfaction guaranteed. 
Trailer Supply Co.. <11- A Jaoksdn Bt,. 
’Witu^aLt, WiscDnsin. 



MOTOllCV it.es. bicycles, motor 

SCOOTERS AND SLPPLIES 



MOTORIZE Your bicvclo With Midco 
4-c.vcte air-cooled Engim-i. p j- -l 1 iv stand- 
ard bfeiTk 1 Write ps. Mldctj Mi« A- Dwt, 
Co,. S L3th autf Kentucky Sts. , Khebov- 
oan wia. 

ficOOTERS, 5 Different |yoesT Plum; 
30c. CircuLar free. Kanim I 1 xo4uctS, 152 
High, Oihkojih. wis. 



BtflLD Power acooters. mldflet rurs. Wf 
supply tire*, wheela. motors. Lowes - 1 
31 rices. Bond lfie for plan* etc. BuLld-Ur- 
Own Device?, dent. I -A. Sli-fS North Parlc- 

aide . Chtt ago. 

BOYS And irirls. biovole and iTiirts os fa - 
locue free. Coupon, for Identification Plato 
with your name beautifully engraved In 
gold Krause Supplies, 0t, Clair Shore?. 

Mi ch laaPL 

SAVE fiCK-t, Assemble Comet's aerua- 
tiotial new occwter yourecifl It’i easvr 
We *Lippl.y parts, tires, wheels, motors. 
Goes 125 nfiW in-r Ration Ljtrrntnre. 
drawing IQe. Hurry ! Comet Cycle Cpm- 

pany, Hot 3&32 Ifadlwjt, Wiscouf ln. 

NEW Ahd Used thdtorevclr ieir dll mufces. 

Elmer Ntls on. LaMoillt iliindl.y 

MOTOR Scooters— less motors, solo and 
deliver}' models including light- 1 ', tire*. 
WJUfcLb. brakes, clutch and drive SllEhtlv 
UiOd Just Install tnedor nnd ridi'. OriR- 
Innilv ? 0 ld 4111.50 to 4150 — saerificed at 
435 to E40 while the V last, write for fold- 
er. James Lin shin. 1925 3. E^ex, Chicago, 
Illinois. 

MOTORCYCLISTS, Let's Ret »pqn Hint- 
ed We can iave you money on port* and 
aereasorJcs. LLat free. TrLangle, till 
Washinffton^Ch lctie Q^ 

M WHIZZER" Baoyele motor, t^plet, de- 
pendable. * -cycle, l :, a h.p . motorcyplo 
type erankOajH?. Bicycle struclurp not 
weakened. Center of gravity much an Red, 

Spring motor i LLB-poniiicn fiLiruviacr^ vihra- 

(1 on Anyone can Lru-tal] thirty minutes. 

Further Information write Brcene-Taylor 
Eng ineer l list Carp., Los Angelas calif 

REBUILT Motorcycle*. All miku Rcnu - 
ipe parts surd service. Spreiat genera! or 
and armature repairing. Send 15d far il- 
I 'u* c rated bulletin, We? te ni -Harley David- 
son Distributor, 914 East 15tti, Kaura? 
Ci tV. Me. 



ALLOY FJ.iiona 53.09— Harley, Indian. 
Henderson ExfieE.-dor. Cleveland. Cvlmder 
grinding, rings, bearings, gaskets , chain*. 
W1 rockets, helmeta. ROggJes. arcessnrJcs, 
part* new and used for te& 5 . Cutaloauc 
and win gs pin 1 Do. Ballak. 1115 Chestnut, 
Bt. Louis. Me. 

MOTORCYCLES. Recondilibned, Now. 
UKrd, parts and awe*? Pries. At! makes. 
Large 5 lock. Bargain*, Illustrated cata- 
IPk. 15e. Indian Motorcycle Buies. Kansas 
oitv. Mo. 

INSIDE Dealer price Overstocked, all 
models. Indian? and Harleys. Rebuilt, 
guaranteed. Dima brings latest list Crun- 
da lLBLcks, Baa ton. Mas* , 

MOTORCYCLE BargDiru. lowest price*, 
bar gain sheet® for stamp. Matorcrele ac- 
Ct^sOrles. finches ter HartcV Davirtson 
Cord.. 139 W, Main St,, RbChcaier, N. Y, 
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RECONDITIONED Motorcycles. New- 
Used parts for nil mates, Authorized Hsr- 
ley-DavidsOh dealer. Whitman Motorcycle 
&. Eupplv Co. ( H0o-9 Southwest Blvd., Ksn- 
l-?lj City, Mo. 

AVIATION 

FROPELLER5 — Genuine three bind ed 
airliners Including two blade $3.53 up. fur 
flleda, -aeroplanes,. dehydrators. tee Hera tors, 
boats, defrosters. Special latest atrenoled 
Ford motors with airliner propeller 569.3d. 
Standard. Ft. Wort h. Texas. _ 

AIRCRAFT Factories need trained 111011. 
get your training at the Swallow ALrulOite 
Company. Wichita. KABOM. 

PROPELLERS For airplanes, ice sleds, 
snow" sledi. bants. fans, frost-flghtcrs, de- 
hydrators, Hubs, countershafts, snail' sled 
sk::-; Catalog LUc. Banks PrppollE-rs, L u \ c 
FHd-JJalla i. Tbm. 

LEARN To fly and set a license for 
ll*5.&0. Lew Daita. approved by U A. A, 
Hanaar 33. Roosevelt Field, L. I., N. Y. 
Darden City 4B58 . 

USED Airplanes and equipment! All 
makes, models, prices. Lis tidies twice 
monthly. Sample current list a dime. 
Bo *34. Eiial rw'bo d. Colorado. 

“jiJCl AVIATION Questions answered. 
Book $1.00, Tuck, 13 Shirley, Pontiac. 
Mich. 



JUST Out— A practical course Jn fljrlnfr. 
29 chapters, onLy SI. DU complete. Aircraft 
Directory. Athens. Ohio. 

LEARN To fly free. Folder, dime. 
Ohmcver, Bo x 391, Hem p stea d, N. V 

AIRCOOLED Motors, n hmtiWirer. 375. 
Aero aled blueprints 35c, Allison Aircraft, 
Lawre nce, Kansas, _ 

PROPELLERS: universally known. For 
airplanes, ice boat*. etc. Correctly built 
and popularly priced. Universal Aircraft 
Compan y, Inc.. Fort W orth . Tejt. , B o* 6 48. 

TEL. Aircraft tachometers. Pioneer aS- 
tl meters. Cost over I6A.DQ. each (4,50. 
Bqx Hj»T. Ta tnpa. Fla. 

SEND 25C For catatonic of 1D0 airplanes. 

LID. Terms. Aircraft Directory. Ath- 
enfc Ohio. 

OET Into aviation 2 Wonderful op per- 
tunitirs open! Blit money paldt Prepare 
at this Lincoln government aperoved 
school for position, as pilot, mechanic or 
aeronaut! CM engineer. We assist gradu- 
ates in locating Positions. Part-time em- 
ployment for board and room while train- 
ins. Write today for complete informa- 
tion. Lincoln Airplane Ct Flying School. 
SOW Ai rcraf t B ldg ,,_L 1 ncbln. Ncbras k a . 

AVIATION Apprentices — Alrmllldcd 
young men interested in training for en- 
tering aviation ns apprentices aee ad on 
page 23A, 

PROPELLERS For airplanes, sleds, Ice- 
Sled blueprints, supplies. Catalog dime. 
Lorenwn Propellers, Niles. Michigan, 

BATTERIES. GENERATORS, ETC, 



SEN&ATIONAL Discovery recharges all 
dry batteries, Guaranteed chatter 11.00. 
R. Lueck, 7QI Reach Ave.. Winnipeg, Can. 



12 VOLT Heavy duty generators SB.M. 
Save money oil new. used automotive elec- 
trical parts: free catalog. State Ignition, 
52 Culler ton. Chicago. 



BUILD A.C. Voltage regulators for a,c. 
generator?;. Use aula and radio Dari* 
Constant voltage at variable speeds. Prints 
and instructions, one dollar. Ceco. Box 
397. Salitia. Kansas,. 



EDISON Storage batteries for light- 
pewer systems,. Non-scld, Odorless, fif- 
teen year life. Five year Unconditional 
guarantee. Bargains in complete lighting 
systems. Low prices. Free illustrated lit- 
erature. JJ see-Jav M Battery Co as Ster- 
ling Ave.. Von kura, N, Y, 

SO — li HORSE. Repulsion induction 
1 lG-220 volt, heavy duty motors. 34G0 
speed, S9.75, AtiO generator bargains 
Electrical Surplus Company, 1BB3 Milwau- 
kee, Chicago. 



Edison Lifetime storage batteries fur 
light and power. Eliminate acid batterv 
diseases. Long guarantee. All kinds re- 
built generating plants, motors, and mis- 
cellaneous articles at bargain prices. FTee 
interesting literature. T, Hawley Smith. 
Co., croton Falls, N. Y, 



ELECTRICAL SUPPLIES— EQ L'l FMENT 

ELECTRO -SCRIBE: Electric pencil. 

Wrttos-engravA* all metals Si. 00. Health 
tamp: dual- ray ultra-violet infra red. 
Promotes sun-tan vitamin "D.” Automat- 
ic -ac-dc current. S3. 90. Details. Beyer 
Mfa. Co.. 4515-H Cottage Grove. Chicago. 

BARGAINS — Arc welders, also motor 
general nr. Write for new bargain list Idl- 
ing needs, Hobart Bras,, Box M-1407, Troy, 
Ohio. 

DEALERS Sell elect r l c motors, furnace 
fails, blowers, unit heaters, exhaust ima, 
parts wholesale catalog lQc. Cmco. 1111 
Wgahl ngLan , C h L cago, 

MAGNET, Alnlco, now wonder alloy lifts 
50 t Lines own weight. fl.uG. Mechanics. 
P.O, BOX Bfll, UinOEi palls. Mind. 

AIR CONDITIONING 



FURNACE Blowers tft.fr). 13" wheel. 
Also larger sum for cooling, silr condition- 
ing. 2.500 CFM to 30.DW CFM, 847 50 to 
S2G&.-00, Variable aceed control, belts and 
pullers included Reynolds Mfg, Co. t 
Grand Rapids, MLch. 



PRICELIST Free. Motors: grinders; 

drills: shavers: clocks: electrical appli- 
ances. Home workshop tools, Mailorder 
Electric, 721 S outh Dearbor n, Chicago. 

BARGAINS — Flat J I iff genera tors, motor 
generator sets, also arc welders. New low 
prices for l:i ru?e and small shops. Trial — 
easy term? If desired, Hoburl Bros., BaX 

M-HQfl.-J tT Qg. Ohio 

AIR Campressors *5.00: 2x2. 

*7. 50: 2'jxl. Si. UD. Free catalog Nation 
mL 1 915 South S t ate S treet, Chicago. I1L 

ALTERNATING, Si Horae. 110 Wit. in- 
due lion motor*- Rebuilt. guaranteed. 37.25. 
Wllmot Auto Supply. 2247 St. Fail] Ave.. 
Chicago, 

THREE To ten KVA alternating gener- 
ators. Mu tors, converters. State your 

SWifcds. Queen City Electric. 51S South Cal- 
ifornia, Chicago, 

REFINE Used pli without cost. Particu- 
lars. F. Gcrtffin. Fair view. Oklahoma 
bargain — H p. motors, 50 cycle. I 
phase, 110 volt. Tike new. guaranteed, $7. ID. 
Bend check to Erie Electric Motor Co., lull 
Church. Buffalo, N. Y, 

MACHINERY. TOOLS AND SUPPLIES 



ELECTRIC FENCING 



BIG Money btiEldlng-Aclliog electric 
fencera, Tremendous demand. Low eat 
wholesale prices. Free information, 
Hughes. 3 Miami, Terrace-park, Ohio. 




1VELD1 NG— SOLD ! NG— FL A TING 



GUARANTEED Bolder for alum I mini, 
trial sample 25c ruin h lb. ft cash. Pier- 
man. Bos 101. Belmar, N. J. 



ACETYLENE Welding etllflli. 434.95: 
electric weldora. 174.3-5, Agents wanted. 
Superior Oxy- Acetylene. Hamilton. Ohio. 



WELDING Equipment. demonstrator 
bargains. Request list. Hobart Weldere, 
Box M-J404, Troy. Ohio. 



100 AMPERE Transformer ready for in- 
atant welding, five heats, operates llq 
volts 60 cycles. ftsbeStfc Insulated, scien- 
tifically air-cooled. A ragged unit for 
nractlcal use. *16, Si), larger Sizes avail- 
able. Transformer Supply Co., Ellcrry 
Building, Long Island City, N. ¥. 



A-O. Arc welders Cheap. Frea literature. 
Holgerapn'a Service. Canton. Kansas. 



D.C. Arc-welder plans 4I.D0 each fthri‘E 
for S2.001. Build at yourself without re- 
winding ftrPintura. 25-20D amueres from 
farm light plfint generators, 35-200 um- 
peras from Nurtheait, Dodge automobile 
acneratcra, 25-flOfl amperes; from d.C, ve- 
hicle motors Wjghlttlly storage battery 
driven. Welders Club. AB-3432 M-Mart, 
Ghltagp. For aalc: d.C. vehicle motors, 
supplies, etc. 




REBUILT a.-c, d,C, Are welden. all slici- 
Chfflne governors, Idlers, Terms, Low 
prices. Guaranteed. Service Co.. 3732 
Cedftr Ave . . Clev eland . O hio . 

WELDING Equipment, list dime. A da.it Ik 
Brqs,. Grand Rapidl, Micfh 



ENGINES. MOTORS. DYNAMOS 



ARMATURE^ Rewound tor oortablc 
tnoli. Fiat service, low prices, quality 
work, Send order with armature give 
complete name plate data. Krck, P.O. 

Boa 3553. C l eveland Heights. Ohio. 

600 MOTOR Diagrams, tables and Con- 
trailer connection.? for practical eleetri- 
cians. Covers every angle af the- electric l-ai 

motor field in simple, clear, language. tioi 

Contents Includes circuits far solLt DhAte for 
tnpacitntor. repulsion ShducLlqn coin pen- it 

Sated, series, two and three phaae, Data ^ 

lor rgwjrvdtoff and reconnecting ail types - 
Over 1O0 valuable tables, Satisfaction E-. 

tuarantced Dr remittance refunded Tntro- r 

ductory price S2.6D prepaid EdncatlonaJ 
AdvanEemeat Company. Lakewood, New ter 

- Mr 

RELIABLE Motor winding books. Les- !i£3 

sons, corncctlng diagrams. wjndLng data P 

*$KUan ti .00. Motor Hio; 

Uatfl Co., Bqjj 7531, KnhsELs, City. Missouri, C01 



POWER Drill press $5.95 . G Inch bench 
saw S9.95. Literature. Ebcl-Binder, 1B25 
Queen Cltv. Cincinnati, 



COliDW T OOD Saw- frames, bali bearing 
something new r , WfiiC Richardson, Caw- 
ker Cl tv, Kans. 



FAINT Bpruy tMjuipment pumps, grind- 
ers, drLlJa, mptPFa. Work shop machinery 1 , 
blowers, exhauix faiiss. belts, nutlevs. etc 
Ftto catalog. Button Electric Co.. 70" 
Gr01ibV. Norfolk. Ya, 



FOR 9" South -Bend lathes. Milling at- 
tachments, universal movement 49; thread- 
ing dial indicators Si: four Jaw chucks 

S3. SO, Ur Lqu a MapufacturlSUf Cq. r 4807 

North 3 1 Aw., Omaha. Nebr. m 

FLASi'JCS. Brass, alutnlntim. Dowmeta], 
monel, ilainlpjss steel, gears, ate. Catalog 
10C. Hobby Supply House, Box 2014. Fitt-S- 
burgh. Penna 



RALKSITE. New caie hardening Com- 
pound for all types iron and ItCeL Soleti- 
Lifi rally prepared. Produces clean hard 
surface of any deoth or degree of hardnesi 
required. Ralksltv process gives a hotter 
case. uuLckcr, PoiJElvely eliminates mual 
a I ter- hardening rust cil-ect. RequmeH no 
special euuimnent, employs nd unusual 
methods, Try this eaiy-tD-uie, amazingly 
efficient and economical cane- hardening 
compound Oh your next hf*at treatment 
lob. Send 81,00 today for full pound trial 
Cull with complete direction?. Ralfcsitc 
Company. 372 Cl Bison Avc., Brooklyn 
rJ.^ 

SURPLUS Stock and rapais-eist-d stand- 
ard line power tool!;. Bend foi new price 
hit. Bill Rniley.. Box 35ti, c ol u m bus. Ohio. 

CONCRETE Building block machines 
Olid molds. Easy payments. Catalog frev 
Concrete Machine Co.. 5129 South Comp- 
ton Ave. . St. Louis. Mo. 



tremendous Surplus pf factory looU 
selling Put. Drills, taps, fllei hycksaw-i 
ate, send for free lists, include Si* cent a 
postage. Travers Tool Co.. 354 Jackson 
Ave-- Lang In la nd City, N. Y, 

DRILL Grinding alUchmanl fits bench 
grinder, hand or power turned. Handles 
sizes 3/16 to Hi*. Price *7.05. Descrip- 
tive literature on rogues t. Tractor -Lite 
Co., Sidney, Iowa. 



H i 6' GREAVE3 Kinsman COhe head 
engine lathe, quick change. No. O Cincin- 
nati miller, cheap, Write for particulars. 
Cincinnati Machinery dc Supply Cd 221 E 
Second St.. Cincinnati, Ohio 



BOATS. OUTBOARD MOTORS. ETC. 



BUILD Yqur own bpat With Bay City 
Prefabricated frame* and materials. Save 
up to 2/3a< Lumber, fittings, engine* and 
equipment. Send requirements lor quota- 
Jon- Illustrated catalog Joo boats 9 to ?£ 
J«t 10c. Bay City Boats. Inc., 1552 Adams 
Bt.. Bay Cl If, Mich . 

BOATS (18.50 Up. with oars. Write 
° E . Lc.hcbl i H. Vercheres. C anada. 

B u^? LD Electric outboard from bid auto- 
mobile generator, operates with Car bat- 
tery, Smooth — quiet, nans 10c. LeJay 
Manufacturing, 547 LeJay Eutldinjt Min- 
n»Mlda. Minn. 

m^rlhc conver- 
^iona. Catalog 15c, Lc-tlman EliKlneerlng 
Corns* ny. Dept, D. Newark, n, J. B 
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OUTBOARD MOLOTS. All makes, Ufit-d 
mount and parts. Stamp brings motor list. 
Outboard Htftdnu Afters. 305 Atlantic Avc., 

Btutoti. M**l. 

ESKIMO Boats. New. Different. Kits. 
Wonderful gilt bargains. Murko Btmta. 

Atlanta. W. Y. 

OWN A due boat at a uniat saving, 
Build a Welch boat, we supply all mate- 
via!* cut to shape for Skills; rowboats; 
runabouts; iitsd cruisers. Send 1 0C for a 
32 page? catalog showiim boats. marine 
EUUDHes, eie. Wt-lCll Elciat Company. Sta- 
tion K - 1. Milwn u t * e. Wlacom i n_ 

HELPFUL Suggestlona-, buLldltut row- 
JjOFits. 3000 words. 25c postpaid. Germ a HI 
Bwt Com pany Saginaw, W. B.. Michigan. 

BUILDING Plana 15 r keel knockabout— 
plywood. November Rudder 33c, Cat ales 
boat plans tree. Rudder. I& Murray St., 

New York. 

bargains Rebuilt motors, used 
parts, all make;-.. Send 3c strum* lor list. 
My r r a v Boa t Shop Tm verse Gj tv. M ich, 
BOAT Plans. building Instruct Lous by 
famous architects. 300 dealgiw. aU types 
outboard, inboard, sail — cruisers. rumi- 
bouls. racer®, utilities, etc. Compiled In 
book form containing up to 43 plans each 
at S3 . 00 and ix ucv per book. Free catalog. 
Motor Boating. 374 Madison Ave., New 

Yo rk. _ _ 

MARINE: Power— -BUllf CQDVtrt UJ 

Ford motor f domestic and foreign} with 
Osco parts and kits. Complete catalogue 
25c (coin). Qsmithson. 3fif4 Lawrenre St. „ 

Philadelphia, Penns. 

ASSEMBLE Your own boat. Our finished 
knock-down frame? and materials save you 
2/3 builder's cost. All type* and si™. 
Bend 35c for big catalog. Brooks Boat Co . 
Inc,, D4. _ 5 agi ns w . Mich. 

OUTBOARDS — Save Va, Good used 
parts, all makes and models. Bargains re- 
built motcra. Crandall Hicks Co.. 959 
Commo n wealth. Boston, Mftfta. 

BOAT Designers are highly paid profes- 
sionals. Complete course by mail. Catalan 
Westlswn. Montville, JL_J. 

SEE Our ad on page 132 A. Cleveland 
Boat Blueprint Cn 



SPORTING GOODS. GUNS. FISHING 
TACKLE. ARCHERY 



9 A VE iO'.i On sleeping baits. Duct down 
filled. Mutlmroalrd Regular J37.S0 value, 
bv tnall £21.50. JlT.Sft wool bags only 
110.95, Guaranteed, Write far circular. 
Alaska Sleeping Hug Co., 1 414 S.W, Har- 
rison St-. Portland Oregon. 

SEND For free illustrated catalog of 
Lawrence leather belts, bolsters, gun cases 
and other sporting equipment. George 
Lawre n ce Co mpany. P ortla nd, Oregon . 

“TRAINING Bag?" for Punch and speed. 
at cost price. Circulars 10c Andre's Gym. 
332D ML Elliott. D etr oit. Mich. 

ICE Skating easily learned Self taught, 
Mrn. women. children. Age no bar. Free 
information. Skating Course. Bos 5. Ta- 
coma, Wash, 

FREE Catalog— ■Sportsmen's all-steel 
cataract* for guns. shells. tackle, rods, 
clothing. Lowest factory prices. 10 days 
trial oiler. Send no money write today. 
No obligation. Farrell Steei Cabinet Com- 
Tiimv 25flf-MP F;:U 7 : . t ;i -S i v ’ 1 ' Chi cago 

COMPLETE Be gi ruiers outfit, 5 ft. boW r 
37. 00. Childrens 3J-i ft. bow. Ode arrow. 
SUO. Birch arrows tl.B5 dozen. Pioneer 
Models. Whitehall. Mich. 

BUCKS Bargains. 3 power vest Docket 
field glasses Si. 25. Stag hunting knife and 
sheath Si. 25. Taylor. Leedawl aoDibaas 
51. 35. Special holiday baraaln. all three 
S3, as liostnaJd. Mono ''Buck' 1 Fuller. 
3D" 1- f Tuscola St. . Haginaw Mich . 



ARCHERY Supplies, catalogue free, in- 
struction book &0o. Midwest Archery, 
S20fl -A EaaMSth. Chicago. 

BARGAIN Catalog. 10.000 now and used 
fruits and other merchandise. Send stamp, 
Klei n's. M-5 QB Sou th Hals ted. Chic ago. 

TRAP Fox or coyote: Bunch system gets 
the sly fur bearers Results or no pay, 
Q. B unch. Welch. Minn.. Box K 

bargains! 1 Gun catalog 3c, ski cata- 
log 5c. J. Warshai Sons. Pi rat -M a dison- 
FM Seattle. Wash. 

BOWS And arrows. Construction book 
50c, Catalogue of materials, free. Chester 
BrPwn. S17 South State. Chicago, 



HUDSON Bov blankets, complete comp- 
lug, hunting, outdoor equipment. Cata- 
log Howe Fur Company. COOPefS Mills. 

Maine. 

BOWS. Arrowy, raw materials. Bpoutt- 
Iill catalog lover 125 pictures l and ’'Es- 
sentials or Archery" a handbook on making 
bows and arrows 35c. Everyone intending 
to make their PWD Should have this man- 
uaL. Inst ruction folder and catalog 10C- 
L. E. Stemmier, QueChs Village. N, Y. 



FIELD GLASSES. TELESCOPES, 
MICROSCOPES 



TELESCOPES, Microscopes, binoculars; 
lB4l) bargain catalog tree. Browracope 
Co.. 3 West 27th Street, New York, 



ANTIQUES, RELICS. INDIAN GOODS, 
CURIOS 



INDIAN Rh’lica, large assortment. 9ap 
lists 2t_ Gruiiimachec. MukW’ OhagQ. Wjj, 
INDIAN Relics for advanced collectors, 
Skulls $4 95, Bernard. Box 192, OuklaUd, 

California. 

SWORDS RiL piers. piitbLs. daESer?, ar- 
rnor list 10c. Robert Abels. H0DA Lexington 

Ave.. NvW-Yorl^ 

33 GENUINE Indian arrowheads, SLOP, 
Catalog. George lloitler, Glcnwoud. Ark. 

CHINQtriLLAS Endian Crsft Museum, 
Handiwork of all Indian tribes. Jamaica. 

N, Y, 

ARHOVBuLl3! Glacial boulder beau- 
i", lion McKilloo. 

i L Ll.l 

INDIAlTOiliCfl. coins, bills, gems, crys- 
tals, curies, etc. Illustrated c&talbfi 5c. 
lOO ancient amawheads S3. 00. if. Daniel. 

Hot Springs,. Ark^ 

INDIAN Ratios, bead work, coins, curias, 
minerals, old Ela-^s. CataLog 6c, Indian 
Museum. Northbriinck, Kansas. 



TAXIDERMY 



LEARN By mall to mount birds and ani- 
mals. tan skins, make leather Old reliable 
school teaches, easily, quickly, re low cost- 
Over 250.000 students. Rush pcWEfll f&r free 
4fl page book. Korthw'rsti'ni School of 
Taxidrrmj'. 53H Etwaod Bldg.. Omaha. 

Nebr^ 

TAXIDERMIST Deerheads game etc., 
mounted reasonably, G. Link, FhllLlBS, 

Wla. 

EVERYTHING For tile lamdermist. 
New 40 page catalog free. Nowotny'.H 9 up- 
pty Co.. 1331 BfOftdwey. San Antonio. 
Teaqa, 

GLASS Eves, takidermista' , furrtara 
supplies. Big catalog free. Elwocd Chm- 
iiaiiy, 22 2 Bmith Bldg.. Oli)P ho . Hefar. 

TAXIDERMY BupplieB^Guatlty ftTtlfl- 
clal eye*, teeth, genuine Jonas head forms. 
Tools, materials, etc. Everything for the 
progressive taiudermtst. Send 10c for big 
illustrated catalogue. Julius Bros. , 4049 
Broadway, Denver, Colo, 



DUGS, FETS, BIRDS 



PEDIGREED Newfoundland puppies. 
Beby'S s) role ell on and companLoil, Earl 
Thurston . Hartaville. Indiana. . 

CHAMELON, Treefrog. salamander, 25c 
each. Gulvira NpeciaLtLfH Co., Winflrld, 
Kansas. . . _ 

SAINT Bethftrd puppies on approval — 
reasonable too! Photographic prospectus 
free. R oyal Kennels. Chazy, New York. 

JONES Dpg hulls will stoo running hta. 
a tap worms ytmr dog. Sold under money 
buck guarantee. Dealer* wanted. Sample 
S1.O0. Queen city Laboratories. 724 W. 
T rflde St. . c harlott e. N. c. 

ST. BERNARDS— Mam ton's famous pup- 
pies bring Xmas Joy. Literature contain- 
ing twelve colored pictures of our atock 
free, Manltou's St. Bernard Kennels, Wa- 
trous, Sask. . Canada. 



SPORTSMEN; 200 Pdl liters, setters, 
straight eooners. coni hi nation hunters, 
rabbit and fox hoimds. Reasonable. List 
free. Ramsey Creek Kennels. Ramsey, 
Illi nois. 

GREAT Danes — Dependable guards, com- 
panions — Fhipa $25.00. Picture? free Ka]- 
mar Pinery, Stop^-MpunlalTi , Georgia . 

BEAUTIFUL Pure while police rfoei. 
Ansoma Kennels. Mose. N. Dak. 



POULTRY AND FARM SUPPLIES 



WHITE Australorp headquarters-im- 
porters world Champion 352-351-3^4 t'«S 
black Austral ores hen:;, Educational cata- 
log shows cLtttomcrsi profits, Osborne 

Farm, Bent To. Holland, Mic higan. 

LOW Factory price* on poultry equip- 
ment, Wire fnbrlcs. Free 1D0- cage cata- 
log. ffussev Fen Products. 5151 West esih 

Street . Chicago. 

IF You want th-lli'i- chivks wssle tor £ Tt-e 
Hinkle Chick catalog Our prices are low. 
Fur example, special broLLur lota J ‘all 
heavies" $3.95-100; Leghorn pulleta $11.95. 
Many bargains In straight and scxrd 
breeds. Greens burg Hatchery, Box 40, 

Greenabu rg. Indiana.. 

13.45-100 LEGHORN Cockerels. Top 
price Leghorn pullets 1 1 1.45. Many other 
bargain prices in our 14 day guaranteed 
ctiLcks. Write for fren catalogue, early 
order discounts, complete prices psiboi.s 
County Hatchery. Box 913. Huntlnaburji. 
Indiana _ _ 

DAVIE Chicks *a low as $4.45-100. SI 
different varieties. Wntu for fr b 24-qag:' 
catalog. Brtcei. diseotiuta. Da via Poultry 

Farm. Rr. 34. Rinna eV. Indiana. 

SALEM Champion chick* — We own jj> 
birds that wore World's Poultry ConjsreaA 
winners, including Grand Champion White 
Rock. Heavy breeds fqr broiler^ a* low a* 
$5.95 oer 100. Free cgtalOE. *kl(tn 1 la tell- 

ery. Bpx HI , Salem. I n Jiang. 

COCKEREL Chicks lor broilers $3.45- 
100. Write lor special "hatchery to cue- 
IOUh.t" orlCca. Make moving of from Jc tu 
;sc per chick by ordering direct from me. 
Conrad -4 JacltaGIl County Hatchery, Buk 

1&. Se ymour. ^Indiana. 

MAKE Money with poultry. Read Amer- 
ica's leading poultry magazine for latest 
Information. Three yeara IT. 00; nine 
month!; 25£, Poultry Tribune, Dept. E-03, 

Mount Morris. HI. 

LEADING Turkey magazine, devoted ex- 
clusively to turkey raising. Esplains new- 
est method*. Si. OO a year, Turkey World, 
De*k &a. Mount Morris. lUinofc. 



THEEli, S ft urns. KOGTti, HKB&H 



NEW Vegetable garden reference data 
charts. 4“ varieties detailed, 50c postpaid, 
N. Ferguson. 128 L 9 Phhilps, Clevciand, O. 

JUST out! world’s greatest; "Herbalist 
Almanac." Beautifully illustrated ih nat- 
ural color*. Contains over 3(H) old -fash- 
ioned herb medicine recipes lor home us**, 
tar posTpatd. worth dollars! Botanies,. 
Box no?, Evergreen Park, mmols. 



FARMS AND FARM L.ANB?i 



FREE Books on Minnesota. North Da- 
kota. Montana. Idaho. Weahingitm and 
Oregon. Low priced Land, write E, B. 
Duncau. Dept. 157, G, N. By,. St, Paul. 

Minn, 

CANADIAN Tax sale lands for a dollar 
an acre and up. Email monthly payment*. 
Farms, timber, hunting and fishing campa, 
minerals. Limited number of properties. 
Write at once lor free Illustrated booklet. 
Tax Sale Service, Room 8 1 3, Tl Queen 
St, W., Toronto, Canada. 

GOOD Farms available. Washington, 
Minnesota, Idaho, western Montana. Ore- 
gon Dependable orous. favorable climate 
Write for impartial advice, literature and 
lift of typical bargains. Specify state. 
J. W. Haw, 113 Northern Pacific Rv. , 
St. Paul. Minn, ^ 

FARM. Home with bfltb — 4120Q. Bf acres 
only 12 mLlea to university city. 54 acres 
tillage , 15 cow pasture, fruit! 10 ropms L 
furnace and bath, 33 ft. cement- basement 
barn; value plus and only cart down: page 
6 supplement Audi bln free catalog. S trout 
Reil 3 1 v . 255 -F 4 th AVc.. New York CL tv, 

40 ACRES. Near White River, tlnitn- 
p roved; poultry Stand. I1T5, £5 down. $5 
monthly. Free list irnd lltertature. Hub- 
bard, 210 GtQSSimn Bldg., Kansas City. 
Kans. 



PI to FIT A ISLE OCCLF ATKINS 



ANNOUNCING New home study course 
in commercial baking. Good field for am - 
bitlous men. Nearly depression proof buli- 
mias. Common school education sufficient. 
Send for f res booklet "Opportunities in 
the Baking Industry" and requirement*- 
NiitlonaL UaktPK Institute. 3601 MlctlLgftll 
Avenue. Dent. 3431, Chicago. 
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BUSINESS Proposition resllwrln* ntfr- 
rors, QlitOpartor relic r tors. making chipped 
« Ll-u-h SLglW. Write Sprinkle, Plater, 2ES, 

Mu rlon. _|lldtnna. __ 

" earn Cash at home! M. M. corned 
S267 W). three wrebs raisin* mush rooms In 
Cellar 1 Exceptional, but Yu-ur cellar, shed 
perham suitable. Materials furnished. 
Starting crop guaranteed. We buy all 
CTOlta. Book free. United. '59*0 Lincoln 

Ave . Dent . 67, Chicag o. 

HEAD Our war and oil ad under Busi- 
ness Opportunities, it's worth answering. 
Rovol Keys Lone Enterprise. Berry ville, 

Ark, _ 

STANDARD liftbbit Journal, Ml Hon, 
Penn ft., v ea r 50c, Sample dime. S UPPlIea, 
SELL By mall Make own wonder prod- 
uct. Write Springer, 8B0S Norma), Chi- 

meo 

AFTERNOONS Free: DeHof reported 

$2 .008 month r exceptional iul I time) Work 
hmne ! Expect stirpr Lur ! National- V. 
BI1B40. B an Bernardino. Californ ia. 

RAISE Mliok. Dime lor general Infor- 
mation. Lorn mans Fur Farm. Spangler. 

Pen no. , 

*30 WEEKLY. Grow muah rooms. Cel- 
lar, shed. We tluV 35c 10. Mr, B. made 
$270 spars! time. World's largest company 
of its kind 40 page book free. Mush- 
rooms, Dent, 701. 2 0111 Second , Seattle, 

Wastu __ 

men— W omen, operate "Specialty Candy 
Factory" home, all or spare time Steady 
income. iQur 31st year. i HLilycr flags- 
dal e. Inc., Drawer S2. E ast OfflJSfe.JH, J. 

money In rabbits and cavies. We buy 
and put you In touch With Other markets. 
CaLaLofj and copy of magazine I0e, Or 
MHii 2 Sc lor hook catalog and price list 
and year’ll subscription to the American 
Small Stock Farmer, iS-talil. Bor 1. Holmes 
Park. Mo, 



ROOKS* PCKlfmit’ALS. PICT VUES. 
POSTCARDS 



■HANDBOOKS. Boxing. wrestling, Jill 
JitaU. dancing, astrology, dreams, mu* It 1 . 
JDc each. Universal, 3T1 1 J * Broad, Newark, 

N. J . __ 

BOOK Bargains— Mechanical. technical, 
hobbylsti. etc. CiHallWi: IrvCl Nu. ideas. 

Uii trull Lull. llLJimiji.. 

OtFFEltES Tf 8 Snappy rurtoon pc.v-t- 
rArds, 25c, Johnoll. 9321 Deqljhidre, De- 
troit, 

PHOTOGRAPHS Bv McGoldrlck Sam- 
ples. livllnm*. 35c. Albert McC laid rich. 

MflHYfiw id- M m 

“HOW To Win Contests and MftlCP 
Moniiv." NcW book. ll.tKI. Contest Pub- 
lish i nw Co.. BOX 804, Milwaukee. W1&. 

EXCELLENT Spa retime profits! Taking 
BUhsu-nOtiOnS -aaon magazine Pines, 
DCBt HI. 5HH Monroe. Brookl yn, N, Y. 

BOOK Bargains l Catalogues free. Write: 
Old Frol's Book Shop, HS0 Arcadia Court, 
.Pontiac. Mich. 

NIAGARA Palls — wpnder city pi tk« 
world. Any cm: quest ion about cilv ur its 
inhabitants answered lor 25c — Five ques.- 
tloivi ii.tUJ. Individual research. Coll fl- 
d«n Hal. No guCssWOrk. Addrewfl Nirtsara 
Fall* Service, f.o. Bon im. NiAKAni Fall a, 
N. Y. 



GAMES— ENTERTAINMENT 



USED Plntablea. Have fun In your 
basement, Send ior Hat- $JJ-OQ up Oood- 
bodv, 1S54 East Main , Rochest er. N. Y. 

HOW To chalk talk— Complete hist ruc- 
tion in this r urinating form ot entevlain- 
mi'iit. t>v a famous professional Show* 
bow to draw trick pictures, arrange a pro- 
gram. 52 origlna] lli nitrations. showing 
lluW pictures arc started and completed— 
nil sure-fire hits, includes humorous talk 
for delivery Wtsllc druWlnR Postpaid, II. 
t s, Denison * Company. 203 N. Wabash, 
Dept. So, chtcaito. Illinois. 



MAGIC TRICKS. FI ZZLES 

JOKER NOVELTIES 



JOIN MSutiriaftE" Fraternity I Free 
tricks! Monthly magazine, sample llJc. 
TfS t + ■ motion ii I Mb gici a ns M t. Morris. Ill 

ELECTRIC FunJ 2flO stunt*. 1 10 volts, 
Rutting fir ms, C a mpfa rii. C alifornia. _ 

MYSTEFtlQUB, Amnslae novelty with 
catalogue 10c. Walnut Specialty, Everett, 
Mt£L 



FREE Sample— newest craw. "Holly- 
vvuzzlc,' - BoX 2130, Hollywood, h Stamp 

ap preciat ed. I 

MAGICIANS' HwuHcm&rters- Enormcug 
Stock , tricks, bocks, supnhes. “Modern 
M a file" book and mammoth 220 pftkd tUC- 
loriaL profi^^tonal catalogue, 25e. Kit ti- 
ters. 1309 Walnut. Philadelphia. 

ENTERTAIN Your friends. 3D minute? 
of magic for (l.w. Includes equipment, 
secret* and Hnsranriatc talk plus 12 Odl- 
Standing card tricks. Free, itnge mystery 
as fenihiTFrt by that famous master ma«1- 
iHan, Martfonl House Of Magic. BtHll Per- 

shlng , Bt , Louis, Missojurl. 

AMAZE And mystify! Catalog 500 pock- 
et-parlor tricks JOC. Professional catalog 
10c. Lilli Denikins, Statlnm A-5 r Dallas, 

Trsob. . 

ENTERTAIN With magic Catalog &O0 
eMllv learned jricka 10c. ProfeSSlona] 051- 
aiog IOC, Lrle Dongina, Station A-5. Dft.1- 

Ifei, Te sos . 

aod MAGIC Tricks In wonderfully illus- 
trated catalog only J&cT Pro res si Oh id eat- 
nlpg E Lie Lyle Douglas, Slat Eon A- 5. Dul- 

Iob, Ttm 

MAGIC. Mind reftdJng^ easily lenrn^d- 
Partlculflrs free. Browne, Box 272, Pw- 

lulh, Mtnn. 

LEARN VentrLlwiufsm. 3c slfiftlp brings 
particulars. Smith, 801 BJaelOW 1 , Peorle, 

IllinolE. 

LARGE Magic catalog 25c. Hundreds of 
tricks. Chicago Magic Company. 3a DO N. 

Mason Avenue. C MCPKO. 

KAHN Money in any crJiH^^KEl names 
of strangers telS unsppkaii-s«|^^fci . Pro- 
fessional course mind readmB^flJirlt writ- 
ing. etc . ?t. Henderson. Box 34 L 3an 

Bernardino,. Calif 

WORLD'S Largest mag]c shop profrii- 
ftLtibai catalog. 25c, Holden, 220 W. 42nd 
St,. New York. 



STAMP COLLECTING 



COUNTRY Corn olde T All stamps nf 
White RusF.iu positively complete only 3c 
■o approval applicants. Cactus Approval*. 
Box 187&-B. Tucson . Artiona 
ATTRACTIVE Stamp album providing 
soncea for 3220 stamp* with 700 lllustra- 
iloEiS. packet 3CK' different stamps oiif* 
hinges, tweezers, duplicate book, pamphlet 
which tell* “How lo Make a Stamp Col- 
leeliqn Properly,' bantaln tisi. Of sets and 
packets, all for oO.lv 50 cent,';. Queril CltV 
Stamp Co . Room 36, 604 Race Si.. Cln- 

cinnati, 

SENSATION A !'i Combination nflrr! Big 

f Jacket 103 aU did'creni Including Grrrn- 
nnd fnew country). Congo. ManchUkuo. 
COiiia Rica triangle, Dir-nmils Cummemo- 
rotlves. giant diamond -.shaped slump, S\ 
United Suites: complete set United States 
E rlegrftehs. cataloging 2Uc .vcarcu set Si- 
beria calalofflng ivUC Parket Brltmb col- 
OUlee including OTililior, Hyberabncl, 
Burma (new cdujiIw), jinbllee and earona- 
ttpius, Total ciiEalag prLcc over J3.D0! Ev- 
rrylhlng lor onlj' 5c to approval applicants ! 
World-Wide 3 tamp Company, Department 
6-iir> . Ca m den. New_York . 

CANA DA — rrcwloundla nd -- SI xty page 1 1- 
lualrated wholesale {attlogue featuring 
Canadians Newfoundland. British Colo- 
niala, United Statoji, [tupplle^. Free, Em- 
pire Stamp Company, Dept. 5, T cron to, 

Canada^ 

FREE — Elaborate United states. prieelUt 
i44 pages l turUidlns hinges. SeJdenberg, 

Barada Mich 

BUTLD Your collection to 30.000 Yarle- 
tles on mu all vcefclv payments.. 50c or 
more. No diipliciuibiui. Mar veil* Co.. Burt 

Bldg.. Dallas. Tejnw. 

25 PICTURESQUE: Franril Colgnica 

stamps 5c to aeccplable applicants far gen- 
eral fcrcLgn anprovala. Tinglrv Stump 
Company. 100$ Monroe , Endlcolt, N, Y ; . 

FREE! Five beautiful sola — BraalL Cey- 
lon. Czech OA.Ii.>v'akia, Denmark; 3c to nu- 
prdval applicants:. Stamp Co,, East 
Rwlic sltr, N. Y. 

PaaTAOR Stamp nollecticms bought and 
sold Philatelic Headquarters. Trenton. 
New Jersor, 

BRAEIL. 50 DiSIcrvnt J0C with bargain 
approvals. Davlb. Silver Luke. Ind. 

WEST Indies Rorgcaua assortment H.OQ, 
bulls! action guaranlccd. Ru iniuitli. Box 
307. Trinid ad, B W. L _ 

GRAF Zeppelin II In ruins. Last flight 
cover free premium. Write for details. 
Charles EcUclicr. Fustvillc. I 0 w-g. 



1000 U. S. incluctiPS conmtemoraliVeE, 
pracancel^, airs-, lie, Lee. Bridgeport, 

N. Y . 

1000D VARIETIES Forclan Stamp* till- 
able On upurovnla. 1 up RcurLLicnlatsvc 
sclecliDtl oil requrst Adults only PKelgwIn 
Stamp Co., Vineland, N, J, 

LOWEST Priced Singles, scl^. Gdtfwirl, 

J l-S-3 Lincoln Place. Brooklyn , New York 
HOLLYWOOD Movie cover 13c ~ fifteen 
for iS.DO. Free sample with approvals. 
“Hollywood Stamps/' 2037 Greenfield, Lcs 

Aiigelea, Cali f ornia, 

1D0 WALL Street stamp* IDc- Approvals. 
Roy Menercv. Box ftU2. Detroit Michigii n. 
APPROVALS Thai satisfy™ try th em . 

Javnc, 302 WnVcrly, flyracuee N , Y. 

APPROVAL Sheets, indh'iduftil v Hinted 
— si. so — lew) fohis postage.) coe Frint- 

erv, P onca C i ty, O kla . 

SEND lc For triangle stump. Mpxinnn 
airmail, and aat 4 Djibouti, Sundman, 

D13S, Bristol. Conn, 

5 SETS Ot stamps 5c. Approvals sent. 
Ouybrcc Brothers, 70S Sumner AvthuC. 

Bprlngrield, Mbjls. 

21 FRENCH Colonics, piclorlaR. setA of 
5 each. (105) ini' 35c. French, 341 Euclid, 

Cleveland. 

GIFT Edition fiiEtmp annual 1 tee— Sixty 
naaus with hundreds of illustrations fea- 
turing Cftnaddans, Newfoundlands. Uni led 
States. Cellini nls , -foreign, suppii«.. Sent 
free. Gray Biamn Company, Dept. PM, 
TMonifl. Canada. _ _ 

"33 DIFFERENT United States" 5c. Ap- 
provals. Utachta. J143M Nn-rth Keeler, 

Chicago. 

NOVELTY! Set ot five LYPlUi] Colem- 
biiin chfl-rocterii. tri colors, 2$v (ftinmpft), 
Eilencowe. Apirtado 3 1 55. Bogota. Colom- 
lila, Botjth A mer ica . 

UNITED Stall's mixture iL interne. H 
pound 25c. Quality Slumps. Englewood. 

C olorado. 

KING r-dward Lignth ftiriiitp.-. Id 
Arthur Mantel, 236 - i3th Ave. So,. Mln- 

neqpfitia. Minp. 

TEN DiiTerent United States, over 40 

years ol d . 30c _ Eb-r a , Bo wlin g Gree n Q 

UNITED S'atca mixture, pound 35c; a 
Ibn. rinllar. QdlO s De ttipra. Sanford. M alBA 
FREE! Twa epmnatlOn fief*. Postage 3e, 
Roberta., 3 12F Bheararbig. Bav city 

t), B. imptrf. fret with iOO line U."fe, 
iBfll-lWS 25e. Weston. Box 383. Ponca 
ci tv. Ok] n. 

'■25'> CZECHOSLOVAKIA Or "30' ' cbm- 
rncmoratlvcs A cphIa. Approval,- Lucas, 
File Broa d way, New Y or k. 

U S, National parka, complete net 27c: 
bi-cenUnn,lal>!, Firr army-jiavy 1 2c, Fnld. 
Plcltmann Bui Idl n g, Bt. Ltwnw . kii.^ ourl. 

SCARCE Diamond idritialll Wouderful 
ouckct 115 different from ^transit; roun- 
tties. nrltlsh Cpionlca. Haiti, Zanxlhar, 
Pictorials, etc 5C to aonrovol appl Icahts, 
ftriiabte Co.. Boi 12 &P Church Street Ah- 
ma, New York. 

SEND UHJ Mixed i»&iaet- fitatuM and 
10c: receive 15 different U S A. laih cen-- 
t:irv Waldo Stamp Exchange, Box 266, 
Dallas, Texoa. 

3& Japan 3c, With uDoroval.s fie up. 
J orJah Babcock, S I JoHpph, M ichigan, 

CANNIBAL King of Lhe CAmerouns *et 
5c iiEjnrova] u nut i cunts only. Quality 
Stamps. En glew ood. Colorado, 

FREE: Select any 10 stamp* from pur 

approval book. free. Just mid names 2 
active collector friends. Ranger Stump 
Co.. Dallaa, Tceoj. 

FREE Mint French Colonials with penny 
nDorovalE^ Mftiikav. 72 C 0 Yale. C hic ago. 

POLAND Or Czechoalnvakta, 50 differ- 
ent 10c. Approvals? Wollaston Stamps, 
VVolinF-ton, M ass 

Canadian Kpyal act Sc wjtJi anprovab, 
Clark. 1613 Dial. Bpringtlelci UL 



1000 MINED United Slate* 18c. Two 
pounds Si ,00. HnEay. 452 Went 5Sth. New 
Y ork. 

5Q DIFFERENT Stamps from 2D copn- 
iL'Ie.s. 5c. Approval*. Buchanan. Box 40, 
Colleg e Point, M. Y. 

25 UNITED State*, includdig H and S-5 
stamps frpe to approval appUcanU 3c 
postage^ Brawn ie Stamp Shop FlLnt M ich. 

SHOE Bog full of stamps, foreign. G. B, h 
remainders collection sheei.s, etc. One 
dollar. Pickwick &0 Wall New York City. 
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1000 MIXED Foreign. Well worth 

settim for values, Tlaza Stamp Co,. San- 

_tLi Fr. N. Men __ 

FREE! World's smallest triangle.. aiant 
diamond-shaped stamp. BolLvla triangle, 
pisrkel Old U S. . set twentle Lh-cell tnry 
Philippines. set Brazil patriot*. Det-Ll's 
island. Co tip o. C&nnibaland. Danzig. Tu- 
nisia . Boudati, West Indies. SoulhsBaa. 
Asia. Africa. Br. Cols., pictorials, com- 
memoratlves, airmails, tricolors. nerlD ca- 
rl on ffause. mlliJ dieter scale. Postage 3 c. 
Approvals. Davidson, 239 1- BR salt Lake 
Citv. Utah. 

DISGUSTED? Try my approvals up. 
Bargains palorf. Premiums With purchase. 
VLscusi. Sc ot ia. Nf._Y. . 

SEE For yourself! 2& different cummein- 
□ratlVea. Also U, S, packet. Everyth! tlfl 
3c With bargain approvals. Delve, Hex 

I0SF. Minnea polis. Mi nnesota . . 

~ COMMEMORATIVE^ {Twenty foreign 1 
with desirable approvals. Sherman Shook; 
Naz areth, F ennt - 

UNITED States mixtures 35o lb. Can- 
ada 70c. Foreign $!.UU. Mission. 4512 No. 
Racine. Chicag o. 

FREE Chris tmus special! A gorgeous 
pet of beautiful Ecuador hi rue sized pic- 
torial airmails to new ftnoroval onujJl cants 
sending 3C Postage, You'll like them and 
our clean inexpensive approvals, too, 
Acme Stamp Company. T.O, Box 101. 
Westmount. Cnn-ada. 

ZCOIE! Lilliputian air post. Perak., SC- 
Janffor. weird Afghanistan. Siberia. Pales- 
tine, Wurttemburg, bioolorcd Banana im- 
post. junffleland mnuties—ac With auorov- 
nisi Saxon Cornu* hV. 4M-A J&V Street. 
Brooklyn. N. Y. 

CZECH OSLO V, A KX A— i DO Dlff ere Pt ' 1 lie. 
Approvals. NJederstadt. 472*7 West Beloit. 
Mtlwau k ee. W! to. 

UNITED States parks aet complete lie, 
Box {tlj Minnea polis ^Jdinn esnta. 

PENNY ADProvals. Thousands different. 
Ccunmemorotlvea. Pictorials, flaima*. Bax 
Plythehmir nE! ll-K, Brooklyn. N. Y. 

FREE 10Q Different stamps to approval 
applicants. 3e postage. Evanston Stamp 
Shop, BnH IIS, 

F3i.EE ! E 10 Different stamps to approval 
applies pis. 3c postage. Zephyr, 5124 
Qeprffe, Chicago. 

NETHERLANDS Ooddero triangle. Span- 
ish nude duchess, 25 others — fie with ap- 
provals, Virginia Stamp Company, Alcx- 
andria, Virginia. 

100 DIFFERENT 3c: Approvals;. Thorgif 
Stam p Co., B ox 77, M a rion. In d. _ 

l DIFFERENT V. S. airmails IOC. An- 
Dtovafc, wamatuta Stamp Co, + Box iwS, 
Provid e nce, R. I. 

25 VICTORIAN Bfitlih Colonies— 10c to 
approval applicants, Cowles. 755 Ander- 
son. Grantw ood. N. J. 

150 HONDURAS, Gabon. Salvador. Con - 
gp, etc. 10c. L -g iber y , Midd leto wn. Conn. 

SCARCE Falkland inlands coronation 
tet complete, unused. Sc. Approvals. 
Fulmer, Box 632. Florence. 8. C. 

U. 3. — £8 Different (commemorative air- 
mail, etc. I with approvals He. Moseley, 
4S33 Fpre stOa rk. St. Lo uia, M o. 

25(1 DIFFERENT Fpneljtn, Cormnemoni- 
tlves, ptetorLaU, etc., 25c. Kurt*. 53$ El- 
llger, Allentown, Penna.. 

PHILIPPINES— n Different including 
pictorial!) if] ctfi. with approvals Swedeli, 
303S Harriet. M Lnneapulis, Mtmi 



LIST Of Mftmu trader*. 15c. Talbaum, 
17Q south Sunrmloce. Pasadena, calif. 

11 UV ~BELL. Twenty word advertisement 
fifty rent!;. Forty thousand readers,. Large 
antique, stump, hobby departments. Sub- 
scription dot lu r v early. Timely Monitor, 
- Ann Arbor Michigan. 



FINE U, B mission mixture, $ lb*. tl-dO, 
Bell Stamps, Box 4, College Poin t, N. Y, 

B SETS, Packet and premiums, 3d. Ap- 
provals! included. Mail mart. Box 27, Grand 
Central. Ne w York, N. Y. 

BETTER Try my approvals, Oman. 
_H2 Broadway, St. Paul, Minn, 

NEJD (Saudi Arabia! , Bolivia cuCharis- 
tlc triangle. Cnv truth I&lund Pictorial, 
Negri Bern bi lan. Turks and Caicos iMsnds. 
Manehuklib. Bahamas war provisional, 
five dollar united States. British Solomon 
Islands 1 Cannibaiandi . Everything 3c. 
with pur i muon* approvals. Viking Stamp 
Co., i-z Hanson Pl„ Brooklyn. N. Y. 



ATTRACTIVE Free gift to applicant* 
lor our Nu -Way approvals, Ideal sututp- 
CC, 3 3$ Fills Street, Augusta, Georgia. 

FREE. Three sets; Four beautiful new 
Bolivia, (finimftUrl. cnnipSote set Czecho- 
stovafcla (lerionnalrea). scarce set Ecuador 
E Olympleal. Send 3c postage today and re- 
quest our famous, U S. wild foreign "Four 
Star Appro vnls." K e aeels, Tucson, Ariz. 

NUDE Duchess (Spain), Hindenburg 
zrppelm, 5c approval*. Bhultes, Berne, 

N. Y. 

GAVUl.t:. Huge m. Let mu purchases bro- 
ken into tl.H0 lots. Enormous value. 
Worldwide testimonial.*. HtiBhes, Queens 
Rti. . Bournemouth^ E nglan d, 

YEMEN— 5 Varieties 5c with approvals, 

LeP qe, Saint Petersburg, Florida. 

175 U. B. commemoratives. cto. , 10c. 5D0 

25c F Q, BdX H57. Newark. W. J. 

43 DIFFERENT C7oChOS3ovaicl& Sc with 
approvals. Fearce, 2B33 NW13. Oklahoma 

City. Oklaho ma. 

Sid, 00 STAMF Fr« to approval appli- 
eanfcj, Foote. $00 Greeley. Webster GrovEs. 

M.L sso url, 

BIG Packet free! Scarce Hindcnburg 
zpppf'lin which expladad mid -air. World's 
smallest triangle, lndo- China air- mails, 
Eaalc and Liun In mortal combat Oil h<'W 
Italian East African. Mozambique siralte, 
Liberian antelope. 55-yrur old Eastern 
Ruumclianl Canadian coronutian and sil- 
ver jubilre. Giant diamond -shaped stamp. 
Holy Lands packet. These and many more 
in this thrilling package to approval appli- 
cants only 5c. B, Fltta Co., Framingham, 
Mass. - r *-~-* k 

"ic.nod Varieties ic each! aoVdon 
Pavla on . Box &ea. M anchester,. N . h 
iso GOOD MLxed foreign stamps, 3c, 

_E)v1n Stanton. Nlamtlc. Conn. 

CANNON! Bat of stamp* showing can- 
non, firing jvquad. cavalry Charge and 200 
ether different stamps, only 10c to ap- 
proval applicants. L. H Reich Stamp Co.. 

4fi4? Kenmore. Chicago. 

FREE. U. S. SI, %2, £4 and S5 StatilpS. 
Unbeatable U, 5, approvals. Nelson. 3B & 1 2 

Robert street. St. Fail]. Mi nit. 

300 DIFFERENT 20c: LOW 75 C f 2M0 

£ 2.5h. Fred On ken, fl3D 79 th 3t,. Br ooklyn, 
UNITED States stamps on approval, 
Commemorative, airmails, iitth Century 
issues, parcel post, revenues, etc. Bargain 
lists with each selection, We have an ex- 
tensive stock, correctly classified, reason- 
ably priced. Southern Stamps, Box TO A. 

M i ami, Florida. 

SILVER Jubilee (souvenirs. Third set of 
twenty beautiful stamps issued by Irish 
Hospitals' Trust. Dublin. Specimen sheet 
free or charge to all writing to Mr. J. 
O' Sheehan, Department F.M. 13. Earlsfort 

Te rrace. D ublin. Irel and. 

APPROVAL Sheets. One to three cents, 
Frederick B. Driver, 20(19 Finance Bldg,, 

Philadelphia. Penna. _ 

FREE — Choqse any country 10c packet — - 
5c postage— approvals. Victoria Stamp 

Op., London. 4, Canada. 

WHOLESALE Dealer's catalog. Illus- 
trated. Pustajre 5c. Frank's. Chal- 
grcvA Baltim p re. Md. 

SIX Dollars Iqr Be! 300 different stamps 
(cat, price &G) only 9c with approvals. 
Tntbam Stamp Co., S p ringfiel d; - 30. M ass. 

three SeM fur three cent stamp! Jack 
Herd. Houtadale, Pcun a. 

FREE— From every continent. 153 differ- 
ent. airmails, triangle, comm emora Eivea. 
pictorials, man? U. 3 and other;!, with 1c 
appro vaLv, Send Sc for postage and han- 
dling, Ace Stamps, Euctld Arcade, Clcvc- 
land, Ohio, 

WHOLESALE Supplements to dealers 
lor 1 be postage. Hundreds of bargains. 
Oros^man ^tampeq, 1P3 West 43nd. New 
York. 

GIANT Packet 2 DO all different from 
Africa, South America AM a, South Sea 
Island*, etc. Include* world's smallest 
stamp : triangle and diamond- ah aped 

.stamps' animal stamps. Nicaragua “Will 
Rogers" airmail; many others. Also packet 
17 diffrrent United States f cataloging Sbcl 
— all obsolete, including $4 denomi nation, 
commemoratlvea, etc. Tdt a l catalogue pr|« 
over 35.S0 ! Everything for dill? 5c to ap- 
prove I applicants l Myatic Stamp Oom- 
nan >v_D? n t,. jb-N, Camder. New York. 

50 DIFFERENT. Fine U. S. including 
perfos ation gauge. 10c with approvals. The 
stamp Shop, eon Holland Bldg.. St. Louis, 
Mo. 



PENNY ApprPvale. that satiafy. Hell 
Gronbcrg, Box 5441-P, Philadelphia. 
Penna. 

united states illustrated LodkIcaI cat- 
alog. S 1 i?0. Bend postage for free United 
States price list, precancel list. Stanley 

Gibb ons , 36 -P Park Raw,_Ncw York. 

SOD DIFFERENT 10c. Bjg fiO 1 ^ approv- 
als. Covert 3 tamp. 39 State. Rochester. 
M. Y. 

ASK For our wonderful one cent approv- 
als. Prospect Stamp Co.. 325 Broadview. 

Toronto. Can ada 

WEEKLY Stamp magazine, tin r teen 
weeks, hie. Stamp Journal, Kalamazoo. 

Mich- 

STAMP Dealers, your ad here will bring 
wonderful returns. Ask me for prool. 
F W. Johnson, Manager, Classified Adver- 
tising- Popular Mechanics Magazine. 2(W 
E. Ontario St,. Chicago, 



RARE COINS 



LARGE Onl4. 2 different, qr Indian 
heads. S different. 25c, M, C, Nnlson, 
Webster. N . Y, 

OLD Com and price list. 10f. Edit 73, 
AcushncE Station. New Bedford. Mits-i 

OLD Muncy wanted. Will pay" fifty dol- 
I RTS for nickel of 1.013 with Liber ty head 
(no buffalo). We pay cash premium* lor 
D.1C rare coins. Send 4c for lurgc coin fold- 
er. Mo? mean much profit to you. Numia- 
inutic Co.. Dept. 2b, Fort. Worth jJTfxas. 

GOLD CblTlR wanted. 55'' premium, aixo 
tdinnlCtr coin coiUeeLlona. A, French, Rtc. 
3. Tfpy. N, Y, 

COMMEMORATIVE George VI Cana- 
dian visit- sliver dollars. £1.50 each, im- 
ncrial Ent crqrljc s. N cw To rdnto . On t. 

RARE China ut bargain prices. Uncir- 
culated coin with rutatngufi No. 26— Iftc. 
Eug ene Morris on. Reseda, Cal if o rn ia. 

FOR A gold aouvenlr coin of the Golden 
Oatc Inter national Esoosltlon. Ban Fran- 
cisco. send S3 in money order to Jutes 
Charbutau. 64 5 Block ton st M San Fran- 
cas co , calif, gulver c o m 75 r, 

BRILLIANT 1B39-S Or 1A39-D uncinrU- 
lalcd cent and catalogue 10c. Landed. Bfil 
Lucerne. L os Angeles. 

lOOnoo mark Bill' i bt. Lists free. Huh- 
map, 2llB 7th, Bt. LouLv. M o. 

COMMEMORATIVE S'^i. FU'C different, 
uncirculated. tS.M, Kocppol Com shop, 
Eighth and Broadway. Los- Angelas. 

TAX T6ken3— Complete offteint current 
set (2E1 Arty cents, Illinois provisionals 
twelve si. 00 . liarco. 312 w. Harrison. At- 
buquerqtif-JN cw Mexi co, 

GET Profit and pleasure In collecting 
old coins, Bend 19c lor 5G page illustrated 
coin catalog. You'll be delighted with It. 
Bend for it now. B. Max Mehl, 370 Mehi 
B.jililinc, tnn Worth Trxas. Lurgust ran; 
coin establishment In, U, B. Established 
30 years. 

COIN Collectors’ illustrated catalog of 
coins, books and accessor jes 10 c. James 
Ha tida II. 4(>7 S outh Dearborn. Chicae o. 

RARE U S,. foreign coins, war mrdsU, 
Catalogue IQo, Mengclle, Colorado Springs, 
Pol o, 

COMMEMORATIVE Half dollars. Lin- 
coln. Stone Mountain, Oregon, Toans, 
Cleveland. Kentucky. San Diego. Long Is- 
land. *1 50 each. Illustrated catalogue 
No. 14, 25c, Norman Bhuiti, Balt Lake, 
Utah 



FREE 1 Foreign coin, banknote, and 
large 1 illustrated coin catalogue. Send 4c 
postage. Coin approvals sent. T&tham 
CoitHO Springfield -1 35. Mass 

S5 TO S5QQ Each paid lor hundreds Of 
old or odd corns. Keep all until posted. 
M&ny very valuable. Send 19 cents for il- 
lustrated Coin Value Book, 4*5. Guaran- 
teed buying and selling price?. 31 years in 
huisines-s. Coin Eschange. Bo* 5. Le Roy, 
N. Y 



HOnnTES AND COLLECTIONS 



12 DIFFERENT Cactus plants SI. 00 
r.ob. Pat Hooks Cact r+ Box 542, Ranger. 
Texas. „ 

WANTED Old cigarette cards, Write 
Bray, 1127 Jackson. Easton. Pe nna.. , 

CONSULAR Fee. revenue stamn. etc., 
for cash or old law books, autographs, 
Americana. Philadelphia Autograph Co . 
Box 2412, Philadelphia. 
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POPULAR MECHANICS ADVERTISING SECTION 



FREE 5 van ads (n Hobbvlana Maga- 
zine sample me. Use South 27 Lb street, 
Omaha. Nebraska. m 

COMPLETE Stamp. antLque, hobby 
newsmagazine. Dollar yearly. Ti knely 
Monitor, Ann Ar bo r, M ichigan. 

EXCHANGE Your duplicate Stamms, 
match covers. etc., with collectors every- 
where. Dime brines list. f Mention hob- 
by l. Sec ret ary- Box 2165. Denver. Colo. 

UNUSED Book match covers. 100 All 
different, *1,00, Free list. Charles EdCl- 
man. 13HC East 64. Cleveland. Ohio, 



PHOTO FINISHING 



TECHNI FINISH — SSirim, , SO Exposure 
roiia fine a min developed and perfectly 
tniugtd to tfiossy prints, 7Sc, 

New exclusive methods and equipment 
make tills low price possible. Cartridge 
reloaded with EAstman Pins X , 75c. One 
day service. Satisfaction gu& rati teed or 
money back. Write lor postpaid mailing 
bugs and Information. Techni finish Labo- 
ratory, 109-B Lexington. Rochester, N. Y. 

OIL Co: or ini; photographs a fascinating 
hqbby or profitable busmeso- Learn at 
home by easy Eimpliflad method. Previous 
experience unnecessary. Send for free In- 
formation and requirements, National Art 
School. . 3601 Michigan Avenue. Drat. 3431, 
Chicago 

IMMEDIATE Service l Setter pictures. 
Sim teen guaranteed prints from roll. 25c. 
One colored or two stain enlargements and 
6 guaranteed prints, 25e com. special! 
Coupon for 8x10 enlargement given With 
every 25 e WOrtU Kodak flmshiliK- Any 35 
exposure, 35 mm. Kim fine -groin developed 
and each good negative enlarged to 3X4 
prints for only $1 nfl 1x4 reprints. 4c each. 
One day service. Details and mailers free 
on request, American Studios. Hoi 22. 
L* Cros se, jgjg. 

LET Ua show you how and whore to sell 
those photos. Increasing demand for pic- 
tured of unusual reader interest by syndi- 
cates. trade Journals, etc., opens up money 
making held for amateur photographers, 
write today for complete information 
without, obligation. Photo Sale* guide, 
Rax 2025 Kansas City. Mo. 



SPECIAL. Five ,1x7 enlargements 2Sq 
from), Send negatives. Garrett Co.. 
Pittsburg. Kansas, 



CHRISTMAS, Photographic, greeting 
cards 20 for SI. 00. Sample, lDc! 2b re- 
prints. 25c ! 100 reprints £1.001 Rolls, de- 

veloped , 2 prints of each negative 25c! 
Quality guaranteed, prompt service! Free 
mailing containers, price list. Mercury 
Studios, G-lQfl N. Dearborn. Chicago. 



a enlargements— F ilms developed 
plus 8 enlargements. 25c coin — in? or 
smaller. Enlarge Photo, Has 791. Dept. 
FMM, Boston. Massachusetts. 



ROLL Developed and 16 quality prints, 
25c. 20 rcprtdta 25c. Mailing envelope, 

price list sent free. Star Photo Service. 
j-20 West Jackson, Chicago. 



FILM Developing bargains! Hurry! 
Have! Write for free mailers and details 
now. Modem Studios, Dent. PM, LaC rosso. 
WU. 



ONE Day ter vice, roll developed, 16 
duality prints In attractive Agfa Bnapfolip 
with cellophane pockets 25c. Fho-T-Phq. 
Box 24-F, Highland Park, Mich. 



PHOTOGRAPHY For pleasure and prof- 
it, Prepare for profitable business or faa- 
ei rating hobbv at home. Common school 
education sufficient. Write lor informa- 
tion and requirements, American School 
of Photography, 3501 Michigan Avenue. 
Dept. 3451. Chicago. 



KMM, ROLLS Developed free. 3V*%i\k 
enlargements, 3G exposures $J DO. 16 ex- 
posures 6bc, Univex rpILs (2 no. Reprints 
4c. Send roll and money today, Minims. 
Dept. 51, 100 No. LaSalle. Chicago. 



double -QUICK Service t Roll devel- 
oped 16 Velox erlnts: or 8 brlhts. 2 en- 
largements 35c. ChSeAgo Photo Lab.. Box 
3. Sout h Chicago. Illino is, 

REMOVE Trees, houses, shrubbery, any- 
thing from bar!-; ground In negatives. Does 
not spoil negative. Can again be nrtnted 
1ft original way. Also make etchings, re- 
move Pin hole* itl negatives and White 
spots from photos. Complete Instructions 
Si.tH), Details free. Maurer Photo Co, h 
Galveston. Texas, 



SifO ENLARGEMENTS 3 for 11.00. Send 
negat ives-, McKi nrjev._ 694 1 Ozark. Ch Icaga 
BRILLIANT Prints easily made the twO- 
fotd Way. Exact exposures unnecessary. 
Complete Instructions 50c, Henry Esthers, 

Waupaca, Wis.. 

WORLD'S Fair snapshots. Samples free, 
Forman. $33 Lo rlmer. Brook l.vii. M, y , _ 

60 DAY Trial offer t Roll developed and 
printed with dec kind edge mints by pro- 
fessional experts only 10c. Reprints 26 
for 35c. Reliable, River Grove, Illino is. 

PHOTOGRAPHIC Enlargements from 
pictures or negatives: 5" x7" 25c (5 for 
SI): fi'xlO" 39c f 3 for *1); Il ,r «4" 12 
lor £11 Odsh or C.O.D. Photo Art Barvice. 
505-FM Fifth Avenue, Ne w York City. 

SIXTEEN Sparkling li fetime minis and 
2 beautiful 5x1 Hollywood enlargements 
with Toll developed — 25c, 'Trial, 20 LJfe- 
Umc prints 25c: 10u — $1.90. Prompt — care- 
ful. Llfetone Studios. P-5f*. PM Mollies, 

Iow a. 

SENSATIONAL Offer. Five 5x7 enlarge" 
merits jfre. Cardinal Photos. Summit, N. J. 

IDEAL Photos, Professional work only 
25c per roll of 8 and free enlargement-. 
Fhulo graphic greeting cards and calen- 
dars. Details free. Ideal Photos, Box 

2255. Pa terso u. N, J. 

35MM. Special, Developed and enlarged 
to 3 1 ,ix4'A. Extra glossy prints *1.30, Any 
8 or a roll 2Sc. Free enlargement coupon*, 
All work guaranteed. Kelso. BOX 519-BIO,, 
Inglewood , California. 

SPECIALIZING 35mm. FLoLLr fine grain 
developed, 3G enlargements 3,!'^ i5 SI. 00, 
Cartridge reloaded 35c. Photoshop, Liintan. 
Ind. 



BEAUTIFUL Photographic Christmas 
cards. 75c dozen. Send 19c and negative 
for SGnvftSO. HrnCh Studios. Harris burg, 
Prana, 



QUALITY Since 1889 — one day service. 
Roll developed, 2 BrUllantcno prints each 
negative 25c. 3x10 enlargement coupon. 

16 reprints 2Se. 29 PhotggranhiC Christ- 
mas Cards from your negative 11.00; &9— 
12. DO, Willard BtudiOS, Bog 3535- A. Cltfvc- 
land, Ohio, 

EIGHT Silver tone gloss enlargements or 
eight prints and two enlargements. 25c. 
Mayfair. Box 26I~K, Tol edo, Ohio. 

ROLL Developed. S prints all enlarged 
to double sJc.i;. 25C. 35 -50c. Enlarged re- 

prints 4c. Artctalt Studies, Box 3532 -A, 
Cleveland. Ohio. 

ENLARGEMENT From each Picture oft 
your toll 25c. Lifelike enlargements bring- 
ing mlt the best in your pictures. High 
quality, fast service, low price, an unbeat- 
able combination Cut Rate Photos. Dept. 
B-4- Janesville, Wlscpn aj n . 

PROFESSIONAL. Overnight service, Do- 
v eloped, printed. 2 enlargements 35c, 
Fotqsorvlce, 19 43 Mftrlow, Toledo, Qi il (i , 

TWO Prints from each picture On your 
roll 25c. Your pictures Will Speak volumes 
when finished by cmr expert craftsmen. 
One day service. Nineteen years experi- 
cnee. Lens Photos. Dept. Jf-4. JflftcSvlUe, 
Wisconsin. 

ROLL Developed S print* and two th- 
largaments 35C, Beautiful phptftftt'nphic 
Christmas cards or calendars from your 
negatives, 4 for 25c; 17. Si.OO, envelopes 
included, Younsr Phntn Service, 405-c 
Albany. N. Y, 



BETTER Photo finishing. Eight expo- 
sure rolls developed and prLnted 35e, 
Mon re fl tudios. A l stt-fld, N ew Hampshire. 

EMBOSSED Christmas cards. Including 
envelopes, from your own negative 60c 
dozen. Minimum 4 for 2Sc, Film cupEtnl 
Servic e, BOX 50 4. Rocheste r. New York, 

ROLL Developed. IS guaranteed prints, 
25c, ijmart Fhq t o, Wlnuna. Minnesota. 

ROLLS Developed . two prints each and 
two free enlargement coupons. 25e; re- 
prints. 3c each; 109 or more. ic. Bummers' 
studio, Unionvllle, M o. 

THREE Prints each good, negative 1ft 
roll 25c. Reprints 3c, Fred D. Eastman, 
Bode, Iowa. 

16 PRINTS With roll 25c. 15 reprints 

25e. Rex Photo. Ogden. Utah, 

one e-axa 1 ^ Wide border embossed en- 
largement or one 6x7 hand colored en- 
largement with each roll developed and & 

E pints 25c. 3$ exposure roll developed and 
3 3 , .^x4 , .j enlargements SI. 35, IS expo- 
aura roll 7&c- Vidor. 321 -P Hennepin. 
Minneapolis. Minn, 



ROLL Developed and 8 beautiful VeloX 
glossy prints 25c tuin pr stamps, Reprints 
3C each. Fotoprlnt Service, Roa noke. Ya. 

TWO Glossy enlargements. 1 colored 
with r &u 25C, Arbor arrvioc. IQ. Joliet, III. 

CANDID Special, 35mm. rolls enlarged 
to 3^x4>i. 51,00, l&mm, rolls 59c, 

3 j reprints 3c, Brown Photo Com- 
bAiiy . Ifll0-6I Emerson, Minneapolis, Minn. 

PGR The dJscricnin.atJng amateur —Roils 
developed 2 prints each, 35c. ReBTlnti* 3t 
Superior workmanship. Same dav service. 
Para mount Co., 327 E . 32nd Et.. New York, 

ENLARGE Your own photos, Make mon- 
ey doing work for others. Build vour own 
enlarger, 4 complete plans 59C. Popular 
Mechanics Press. Dept, 039, Sdb E, On- 
tario £t,. Chicago. 



CAMERAS, PHOTO SUPPLIES 



FREE lUtraaltt list — Used cameras, 
lenses, professional coulpmcnL Write for 
list Bp. Mfldo. 15 West 47th Street, New 
York City- 

20D CAMERAS! Ektruordf llftTV Chritt- 
maa specials! iiegular deatcr’M invoice and 
money-back guarantee included. Few ex- 
amples: Argus Jl A" 4.5 55,25, Leica G 
Eummar 2 new 512S.M., Plate-Filmpock- 
tamcras i Volatfaiidvr. Zeiss, Goora, at 
Rodenstock) |X3 ' I and 3^x4^" qua!- 
it.V IvuM'.s 4.5 PrOnlOr £15.59 each. Karri I e 
Rertex. Teleohoto arid enlarger lenses, en- 
largers. tripods. ieathe:i' caaeu. etc. Trade- 
ins. Send orders and detailed Inquiries to 
Importers Brenner Photo Co. . 943 B Penn- 
svlvnn Ja Avenue, Washin gton. D. C. 

35MM. Film. All types cf Eastman. Du- 
pont, and Afefa 35 exposure cartridges. 3 
for SLOO Free, Weston rallne list. Na- 
IJonal Film U&,, 8759 Olympic, Los, An- 
g^leg. Calif. 



CAMERAS And supplies, Free illustrat- 
ed rutuloff listing everything photographic 
—.still and movie cameras fl]EiJ3. lenses— 
at tremendous savings. Hundreds of bar- 
gains, new and psed, All guaranteed. We 
take your old camera or equipment in 
trade. Write npw for your free copy Cf &tir 
newest money-saving bargain book — Ju*t 
OUtf Limited, edition. Hurry! Centra] 
Camera CO t < Photographic Headquarters 
fcinw 16991. 220 S. Wabash, Dept. A 16Z 
Chicago. III. 



EALDOR Light booster. Makes every 
light a photo-Hood. Matas inside Picture- 
taking easy, convenient, inexpensive. Pree 
descriptive folder. Write Baldor Electric. 
St. Louis, Me, 



SELL Best pics to 2509 publication mar- 
ket, Inquire Tynan Fie Sales, Rhincbcck. 
JT Y, 

MAKE Muncy In photography. Learn 
quickly at home. Easy plan. Previous -es- 
perlencfr unnecessary. Common school ed- 
u call on sufficient. Interesting booklet and 
requirements free. American ftchoot of 
Photography, 3601 Michigan Avenue, Dept. 
3432, C hicago. 

ALMOST Given ftwoyl Zeiss binocular 
1& power. (list price Si 30. 001 ortlv £06. -09. 
Vnigtlander Beasa Roll film cameras i.fi 
PnJhtof, new (list price 827,50) only tie 50. 
New Korelle Rsffcx 2 J (, x3 3 i ” Schneider 
lens 2.s £63.00, same with Zeiss Tessa, r 2,8 
$ao.M. Send ordersi dt detailed inquiries 
of all photographic bargains to Importers 
Brenner Photo Ca. . 843B Pennsylvania 
Avenue, Washington, D„ C. 

E.Nl’aRGER *i,59. Enlarges nigh t times 
sine pf ^matl negatives. Fully guaranteed. 
Paramount Bales Company. 89 Dudley 
Street. Boston. Mass. 



COMPLETE Enlarger, and masking cast! 
for &ftly S5.D5. Cameras cheaper, too. 
ArgUs. PeiTcK. Order now from Grantee. 
Kv lined v. Alubntna. 

’"pYe-lNTENilpiER For weak, thin n**- 
stlvH. New, No grain increase 25c tmat- 
paid Spongo Products, Box 305. Hemp- 
stead. K, Y, 

Make PhottwranhJc Christmas cards as 
easily as contact Prints! Our negative as- 
sortment includes 10 Christmas greetings 
and 8 decorations with com.nl ete instruc- 
tions. Paper negatives 81.00, Film nega- 
tives including 1 seasonable photographs 
53.00, Merit Photo Service. Bloomfield. 
bL J : 

CAMERAS. Enlargers, on time. See 
advertisement under Motion Pictures. 
Moaull'a. 
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FREE — Gnirifi to everything photograph- 
ic. New 1940 camera tala Lop- handbook Just 
issued. M pages containing over 2QM 
i Leans, 300 pictures, Latest camera mod- 
els, now prices. New access pries — enlarg- 
ers, lens, dart room needs, movie cameras, 
etc. Also used camera bantams. Liberal 
allowance lor your old equipment. Send 
for free eat&JOSt today. Abe Coheir* Ex- 
change, for 30 years "The House of Pho- 
tographic Values/' Dept. C2. 142 Pultgn 

St . New York. N, Y. 

MEXICO? Wanted: your name and ad - 
dress for literature and prices cf finest 
German cameras,, binoculars, movies. Fo to 
Mantel, Apartado l*W Ven. Carranza li. 

McXiCd citv. NO. 105. 

FROM The (treat stocks of Baas, you can 
buy tiuy camera, lens, ml bargain prices. 
Write. All eatiLcfas carry 14-day money 
buck guarantee. 30 years of lead.ersh.Ep, 
Dept. AO, Bass Camera Company. 17a W. 
Madison Bt. , Chi ca go. . Illin ois ■ 

CAMERA Repairing. Bellows made to 
Order, shutters repaired. Bellpws made to 
fit all standard cam eras 1 United Camera 

Co,. Inc., A-15 15 Belmont. Chicago. 

HAVE You a Camera . J Send len cents 
for recent number of opr big magftJ4ne. 
showing how to make better Pictures and 
earn money. American Photography, 118 

Camera Rou se, Bo-Hon. 17. M oss. 

CAMERAS Films, paper 25?r to 'sS^r- 
discount. Fa ra mount Photo Division, 327 

East 92nd Bt.. New York. 

MAKE Money with your camera, New 
book tells Slow, 40 pages- ode. Popular 
Mechanics Press. Room IC39). 200 E. On- 
tario EL. Chicago. 



motion pictures ash sound 

EQUIPMENT 



USED Movie cameras. Movie Camera? 
Exchange, 70 S Park Ave.. U tic- a. M. Y. 

save l B-lBmm. Built f Catalogue! Arts! 
Pcnn-Cralt, BdX 423 -MA Williamsport. 
FenhaylyaBift. 

FREE Catalogue. lGmm silent rentals. 
We pay transportation. Exchange exclu- 
sive Asha Films. 70S- St,. Johns. Brook- 
lyn, N. Y. 

BALE! Silent 35mm. (lima. Projectors, 
Demscy. 1223 Berk l ey, Ym i ups town Ohio, 

process Your 8mm., 16 turn, films with 
emr drum ivne outfits. comnlete"— S8,95. 
Cameras, projectors. Liberal trade-in, 
Literature, stamp. Cine Service. 459 Irvin 
A ve,. Rochest er. Femia. 

COMPLETE IGmm. Film rental library. 
Attractions: “Covered Wagon.” BchLnd the 
Front,” “Ponv Express.” Send postage 
for free catalog. National Cinema, 71 Dey 
Bt.. New York. 

ART Films. Sample, dime; lists free. 
Cineart, 24 43 Gu nni son, C hira c n. 

flMM.-ifiMM. Varieties. Arts. Home 
Mo vlcs. Box A3. Ct ncl HMtl. O hio. 

WRITE Now for free catalog of movie 
cbLiiOffifrit wild film subjects. We are never 
undersold Paramount: Mia. Conipanv, 

Dent, G-0y. Box £24, Bark rsa.v, Boston, 

Mass, 



WORLD’S Fair moviCB In color! Lists 
free l Paragon. Box 453. Meriden. Conn. 

0MM. lfiMM. Fijms exchanged. Free 
list*. Film Exchange, Box 65. Arverne, 
N, Y, _ 

MONEY Maker r “The World’s Greatest 
Fusion PIh.v,” Jfinim, and Jlrnn. Sound 
or silent, Purchase or rout everywhere. 
Superior than Oberuzunereau pluv. Write 
Hemenw&y Film Co,, 37F Church Street, 
Boston, Mom. 

RELIGIOUS Features for Lenten season. 
“Thine Kingdom,” “Brother Francis,'" 
“Passion Flav” and other*. Otto Mar- 
iaefa. 83d - flth Are,. New York CUr, 

FREE! Write for Cinescreen Magazine. 
Latest film news. Movies of run tic stars! 
Bailey Film*. Dept. Y-4, IfiSl Cosmo, Hol- 
1 y w ood . 

10 3.5MM, silent SOLUld list 5c. Bedner, 
sawn S. Tt i m a h l c a «u. 

- ART Sample. 10c; other kind*, Itst* free. 
Goodwill Company. Jacks on. Tennessee, 

8-1GMM Films. Latest release of Eu- 
ropean war. Actual bombing by Iftbti-ECa- 
fcKv, Lowest prices. Many other subjects. 
Films rented everywhere. Trades accent- 
ed. Free illustrated catalogue H wj tTi sam- 
ple film IQch Garden Exchange, 317 West 
50th. New York. 



B-HSMM. Fslmsi aell-rcnt-cxchanpc. Free 
illustrated catalogue i with sample him 
Iflej, Parkway Exchange, I04U Eastern 

Parkway. Broo klyn. 

NEW! Movie equipment; films! '"Art” 
samples, 5c, Superior, I2fi Fourth. Pater- 
son. N J. 

35 MM. Christmas bargains. Films, pro- 
jectors, calderara, 5li9 south 5t. Louis, 
Chicago. 

lfiMM. VELOTEX. Perfect outdoor film, 
liKt ft. rolls Sl.i>5 includinc f ree processing. 
Sanault; Tree. Vclatex La bciT&to lit*, 6.00- H 

Gar y. Indiana. 

AMAZING Sale! Used 16mm, projectors, 
guaranteed! For professional, church, 
home! SlfjQ Eastman Kodosco-TJe S34 50 1 
5210 Kuduscope 349.75! *49.60 Dddgraph 

£3.D5‘ *130 Bill -Howe 11 JH0 50’ Si 25 FLlmo 
£24.95! Many others: get free list. 10mm, 
Belt Camera f :4,S S3. OH’ Smtn. Univex 
*2.99! *07.50 Filmo f;3.5 *33.75. Odd 

15mm. sound him suhiects 400’ S3 00" si- 
lent 400' £2.50! lfimcn, 400’ reels. humi- 
dor cans 25c! Trade* accented Monthly 
terma. MpgulTa. 04 West 4_8(h. N ew Yor k. 
3o MM, ODD 75c. 10mm. £1 .SO complete. 

Bavarcse. W oodcliff Lake. N. J_ 

35MM. Sou nd-«i lent flints, equipment. 
Thor, 3741 Kenilworth, Berwyn. III. 

CHRISTMAS Movie. IQO" f|,, 10 mm. 

SI. 75, 50 It. 8 mm. 89 c. Free bargain hsta, 
Nome Movies, Box 2 1 8, E ast on, PeBM. 

35MM. Bargains — Westerns, comedies, 
Jersey Film*. 2075 Richland. Lakewood, 
Ohio. 



6MM--IBMM. Bargains. Free catalog. 

Movie Ftb Qu-. 8!lfl B roadway. Bayonne, N, .1, 

7— liUM. SOUND Projectors — $1 41. 00. 
Roshon State Theatrs, Pitts burgh. Penna. 

8MM. r 1 3MM. and 38mm, Qlnui, bargain 
lists 3C. Clifiard Hoffman. 57 Bl'Oftd. Al- 
bany, N. Y. 

lfiMM. SOUND. Silent, flmm. films, 
equipment. Sltupllea, reasonable, Btaiv re- 
el UlremeiltS, send for price lint Nil -Art 
Films. Inc.. 145 West 45 St,. New York 

City, 



TALKIE Short* S1.0Q reel Programs 
rented *7. SO two nlghU. Simpson 1275 
jjouth B r oadway. Dayton. O hio, 

BASE Bays: Write to Cine hfiadnuo rtery 
for fit-page cine BCirgamgram No., 240. 
amm., 10mm,. 36mm. silent a nd Jj&und! 
Ecnupmcm to gladden the heorf of PUM- 
teur or professional. Including the famous 
ifimm. sound on film RCa camera exclu- 
sive distributors. Write lor copy of this 
great book. Si's free, to motion oicture 
headquarters fur 30 years Deni a. Ba^i 
Camera Company. 179 W. Madison 6t, 
Chicago. Illinois. ^ 

BARGAINS' 5mm.. 10mm,. free litera- 
ture. Elder, P-TUS, Boylston. Boston, 
Mass. 



GUARANTEED SMM. 24 -hour reversal 
processing. Double fimm. , 4 fie, Single 25c 
Unives 15c. Esu-S. 3&4& Central. Kansas 
city, Mis souri. 

MOVIE Film. Develop yourself. UnLvex, 
Eastman, etc. Chemical samples 15c. Raw 
film who! ns ale. Lake Cam era Exchange, 
Gary, Ind 

l&^J TO 25 DlsdbLLnt pn a fill pr movie 
camera*. Free circular. Paramount Co 
327 E. B2hd at.. N ew Yurk Cite. 

CHRISTMAS Film bargains Emm., 
ifimm. Royal Hume Movies 42 a Melroae, 
bnstpn, Mmys 

8 -MM- 1G Pricelist free. Illustrated cat- 
alog 3c. Taylor. Bx-2J4, Corning, N. Y. 



RADIOS, SUPPLIES, INSTRUCTION 



RADIO Engineering, broadcasting, avia- 
tion land police radio, servicing, marine 
and Morse telegraphy t a Light, thoroughly. 
All expen-ifS low. CsYLalcg free. Dpdge‘9 
inst itute. Ames Bt., Valparaieo. Ind. 

BEND For free giant money saving radio 
and phonograph record Catalogue United 
Radio Cam pa ny. ]nnO-M. Newark. N. J. 

RADIO Kiln — $3.95 UP Complete, sin- 
gle band: a ll -wave: 5-lo tubes. Radio and 
Paris catalog free, McQec Radio. FP-1P, 
Kunsa s city. Mo. 

RADIOS — 54.9* Up, Buy direct. Save 
to 5th' ; . Catalog free, Autocrat- A. 3555 
North Hami Iton . Chi cagn, III, 

RADIOS. All makes. Agent*, profit to 
50',. Wilson Radio. 2509 North 3rd. Mil- 
waukee, Wisconsin. 



S-M Crystal loud speaker radio. Klt-^ 
With coils. Condenser, circuit— *2.95. Less 
S (waiter— 9 1.05, GO. D. 1 50o d cuus it). Cir- 
cuit — 25c. Ej?o-PM. Kansaa City, Mo. 



MUSIC AND MUSICAL INSTRUMENT'S 



POETS. Prominent publisher wants 
your song, son gland, 'ThcH’m-i.” Thom- 
as-t Oh. Ma ine. 

GNK Dollar brings von twelve guuran- 
i-cd elan net reeds. Soft, medium, still. 
Slate ehohtc. Money hact if pot satislac- 
tory, Box 4 1^,. Mansfi eld. P ell 11 a . 

FIFTY Late phonograph record*, EH 50 , 
Wurliizer selective, amplified. i2 record 
phonographs. Very Cheap. DavLS Sales Co. r 
Syracuse. N. Y. 

"STNGING Made Easy and the Mastery 
of the Voice” teaches tone ul&temcnt, per- 
fection, extended ran«t, Immediate pe- 
5ifihi! Popularly piJccd. Free pPOspectuat 
Approved ns correspondence School under 
New York state laws, whltllcy Vocal 
Method. 245A Wolf- 4 , La nj. F cltiam. N. Y, 

PIANO By ear. Ftpe booklet. Day-V- 
Wav. E3255 Michigan Ave., Dearborn, 
M ichl tran. 

tiONG Writing pn^ — Let successful *ohg 
writ era net you r poems to mij*Jc Etami- 
nation free. Write today, Five ai«r Music 
Maste rs, ft Beacon Bt. . Boston.. Mas*. 

ONLY Published song* bring dividends 
and popularity. For Important informa- 
tion write Sunbeam Publications, 20 West 
Jack son. Chic ago. 

SONGS^— Verse dr music, Brilliirtt On- 
porl unity. Write immediately. Vanburen, 
B-36. K eckha Vcn, Kentu c ky, 

RECORDING Songs, hOems, dollar per 
minute Ray Turner. Hotel Tildcn Hail. 
Ch&m baign . I [l. 

SONG Poems wanted. Work guaranteed. 
Publishing, Great Eastern, "D27."' Thom- 
aston, Mntpg, 



HONGS. Sang poem. 1 :, bought, published, 
west Oder, free acjvjce. Metro-Melady 
Music FubllShers, 1204 Sutter San Fran- 
daw. 



LKtJLELE Flayers L change chorda to 
any key, Chord tra nspoM si a churl. Eoe- 
cial 2&c ( coin 1 . G. M. Publishers Box 452 
New Haven. Conn. 



ANALYSIS Of the 150 grpates-t swing 
recordings! ton '’Invaluable book" — Butte 
Morris Publisher*. MS-L deYotmg Bids „ 
Bail Francisco. 



ORCHESTRATIONS — FcUJUlar hack 
numbers 13 for Si. 00. Porae^. 6211 Kum- 
hark A ve Chicago. 



SONGWRITERS! 
Offer, Ilibbeter, C-5. 
cage. 



Outstanding, amazing 
2157 No. Aver*. Clti- 



suntjWitiTETtS— Write today Tot free 
booklet - J Bui Id Inc Ah Income Through 
Sonic Writing." Son& writers Institute 
1234-C Broadway, New York. 



tA ANTED: Original poems, lyrics, song* 
by a recognised music orgaujrjltlOn Our 
contracts guarntuc.>‘ publication murket- 
Sna: include expert COlLuboratinn where 
required, We give you advantages not ob- 
tainable elsewhere 5cnd vour material 
today. Music Publishers Agency, Dept. 
X] I. Portla nd. Ore. 



PHONOGRAPH Records, Slightly used. 
All late numbers. Ten eems each Oood- 
bodv, 1X24 East Main, Rochester K Y 



MUSICAL Bstting. radio publication 
free. Do n«i r,cnd material. Write unit la 
Norman Spencer, MuaiC Publisher Studio 
FM . 145 W. 4Mh Bt.. New York City. 



MUSIC Composed to Wards, Rhyming 
pamphlet Oil request. Phonograph record- 
ing of completed songs. Bend poem for 
c&nsidrrutton. Keenan’s Studios, Dept 
FM. BOX 2140 , Bridgepo rt. C onn. 

SONGWRITERS — Bend original poem* 
— America's finest service, variety, Dept 
h. Salem. Indiana. 



DUG- FL ESC Reeds for clarinets and 
saxophones eliminate your reed troubles 
Write fgr circular. Duo- Flex Heeds, 1204 
1st Ave., Evamyjtle. Ind 



MUSIC Compared to word*, Wotidnrfp] 
pr opf>i{lti< ]-;i Bauer B ros . Oahkc-Hh, WlS. 

WRITE songs, Biff money and reputa- 
tion. Write for information. J. Gordon 
Pub. Co-. 3 q| N. Hovnc. Ave.. Chlcag p. _ 

WANTED J Lyric*, melodies lor aong*. 
We arrange, pubtish, gell. euperJor Song 
Studios. Passaic. N. J, 
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SONGWRITERS: Send your poem today 
for immediate consideration. Richard 
Brot hers, in Woods Building . Chi cago 
SOSO Writers. Scud Ter publishing 
ggraomenl. McKinley Music Publishers. 

1601 E. Mth St.. CMcno, 

SONG Poems wanted. Free examinatlcm. 
KcU'd poems to McNeil. Master of Music. 
5 10- PM So. Alexandria. Ltta APHelea. Calif. 



BUSINESS OPPORTUNITIES 



Fft£E Amazing Foldtr about Artificial 
MnrbEo Flooring. Covers Wood, hr Cement 
Fluor- 1 ' Fireproof. All colors- Low Cost 
Ornamental CiiMlHu' ' — Concrete — F I Aiie r 
— Statuary — Garde it Fu rni in re — Flc xl b I c 
Molds— Liquid Marble Creative Publish- 
ers. FM - i, Gk nco Illino is 

A REAL Future for y on with Red Comet 
Automatic Fire ExtinBuLsIicns. Low ursee. 
Proven seven years Splendid sales outfit 
free Some Et&od territory open Exclu- 
sive. Write Oil It k 166 Red Comet Build- 
ing, Litllato n. Colorado. 

POPCORN Machines. connclerlBp. erssp- 
ette* ctleeye coat. potato Chips. Lear? 
Eag Ufl*, 303S-A Mata Bt. . S pringfield. Ohio. 

"BINGO." New ooip operated amuse- 
ment Esme. Large income opera ting 
"route."' SlGO investment Details free. 
Robbins. 1L41P DeKaib Ave.. Brooklyn. 

y, y, 

PATENTED Screw-holding screw driv- 
er* i not magnetic:* no coErtPclillonl Fac- 
tories, stores huv a ua otitic*, Big profits, 
repeats. Foreign territories own Free 
trial!: Mfg' r, COM Journal Bide.. Hasten. 
Mass. 

INVENTORS:— We sUCCtsMulIy HCJl in- 
ventions patented and uncatenled. Write 
for proof, and tell us whot VOU have for 
sale. Chartered Institute of American In- 
ventors. Dept, 4-C, Washington. P, O, 

"RUBBER Molds. 1 " Make them yourself. 
Formulas. instruction* 25c. Ideal Service, 
BM;1. E’ark Rirtpe, 111, 

GOOD Paring business silvering mir- 
rors, plating auluoarta, reflectors, bicy- 
cles. bathroom fixtures bv late method. 
Free particulars and proofs. Gunmetal 
Co.. Avr . H. Decatur. Ttl 

CAPITAL Seekers — Put your project be- 
fore 266 key-men. Cost triHEnp. Dcl-atls 
free, A ms ter Leonard. Fox Theater Build- 
ing. D-TroH. Michigan. 

Earn Cash at homyi: M M. earned 

S2ti7.O0. three we-eks raisLng mush rooms In 
collar! Exceptional, hut your cellar, shed 
DCftlApS suitable Materials furnished, 
Starting crap guaranteed. Wc huv all 
crpp?. Rook irce. United. 3340 Lincoln 
Aye., Dept. C 5 Chicago. 

YOU’LL Like re-silvering mirrors, auto- 
parts, reflectors, making chipped glass 
Signs. Write Sprinkle. Plater. 127. Marian, 
I ndiana., 

MAKE Money easily. honestly. Details 
dune _Willlftm sch^r rer. Cas hoeton Ohio. 

INVESTIGATE Meritorious business 
ideas and how operated Write Rt-h- 
aeh-PU, 30 C h urch. New York City. 

SUCCEED I Read Enterprise] -G8 paacsl 
home Phaser's plans, tips, ideas. IOC. 2-02 
Ashland. River Forest. Ill l najj^ . 

POSITIONS Abroad! Where they are — 
IlOW to KOI them Write today for reliable, 
accurate information. F, Julius, Amarillo. 
TCk tuf. 

TURN Tin cans Into money at home, 
Big profits. 25v t,-a*y instructions mailed. 
H Chaney, 1 1 30 East lfilft Street. Jack- 
sonville, Fla. _ _ 

MAKE Col cr- glaze d concrete pottery, 
sraves tones, tiles, floors, walls Basement 
waterproofing, etc. Booklet, details 10c, 
National Potteries Minnea p olis. MLnn. 

MAKE Artificial marble, glazed tiles. un- 
canny. Tabletops, plaques, floors. hone*, 
novel ties. Nurd. fireproof lliexcenitlYe 

cement sccreta Brilliant tile and liquid 
rubber samnlcs 3c. John A. Payn, H45 
Grande Vista Avenue. Los Anaeles ,__Cab f . 

WAR And oil. War equipment must 
have oil in exceedingly large quantities, 
i rid this fact makes our plan a "winner.” 
tVe &h«w yon bow to cash in concern Itik 
nil. Guaranteed legitimate. Bend 25e 
coin. No stennn&. Royal Keystone Enter- 
brifec. Bcrryvltle,_ ArK. _ 

MAKE. Sell single- Ingredient products! 
Formula catalog free, JJ. Klnford, Wayne,. 
Peana. 



^SOUTHERN Sell Lug agent will consider 
items, articles or tdea? to he introduced 
ti> the trade charmeLs pf the aouth, We 3m- 
vlie cnrreaponidence' addriissvd P.O Bos 
TU6, O h arl oUe. North Carol ina, 

NEW Profession. Earn sa dailv 
hnincdlalclj-. Nu cAliViiSSlna No selJha, 
Amazing opnorluniCv. Complete — nfie coin 
f wrapped S Kenneth Cooke. 33ox 42, 

Barnla , O ntario. 

"THE Lord Is Coming. ” Gel piMiia. 
Bhcal. 263 Duluth. Mlnnentfl. 

STARTLING New chrome and metal uQl- 
iih. PnrlJculaTS. nunkage. ifie Rt 2, Box 
Iflfi EHtondrdo ca ll foriu a. 

SELL Ev msil Earn money snare time. 
New folio bv eKPtitl Shows how, 2ac. Rsbnt. 
62U East d2nd. CliiCftKW 

PROFIT With me* products. Make, eel I, 
reoeat. AnalyalR- Research Guu rflii trod, 
formulas. BJgffOSt CfttfltOff free. NOmififtl 
prices. Gibson Laboratory, Chemists, 
BD-1H2 suruiFis l chicflso. 

MONEYMAKERS' Opportunity Digest 
Mag&jtnfr— 40 Pfl ges of real opportunities 
—IOC Lewis Co., 628 -S Carpenter, Oak 
F*fk t III. 

SOAP Making. Loam bt home. No ma- 
chinery needed. Posers, 4545-R Bartlett. 
Milwaukee, WLseonaln. 

START Mall ordor book business l]"a p 
Way. Method thoroughly proven. Bub- 
al antsol supply source, Help in pelting 
Started- Circular froi 3 . E. P. Pendleton, 
4113 g. Milton, W f h1tt l er. Calif. 

BIG Profit in mold making and Blaster 
casting. $i.5d profit on every dime I li- 
ves ted. Foolproof rubber, Tremendaua 
market. Simple interesting work. 24 pase 
Instructive catalogue free Plastic Arts, 
ILL N*S,I.v Muncle. Indiana. 

BIG Profit making leather 3£m&s gifts. 
No tools. Matenabi suoblivri Sample 25c. 
Arlra Leather. 100 JcseisH Avc.. Roches ter. 
N. Y. 

AMaSING Profits, Day- night, Year 
round. No a^tlinc Operate "'Silver King" 
vendors. E2.23 up. Free instructions. Au- 
rnniaLtc, 2425 -A P ul ler Lon. Cfi Ic awo. 

F ASCIN ATtNCI, profligplo “Pigll'' serv- 
ice taught, lloulgitlc. Stall on C. Paindena, 
California. 



OPERATE Profit- able ■■route'' four cum- 
nartment vendors.. Small investment. 
IV i : 1 1 v ki! IK . ]2't:J ( ! It nu i f.n i Si Lc’.us 

LET Me show von how lo make son'." 
profit selling lollus by i n All, Double knock- 
out. Free circular. The Belter Products 
CP . Potsdam, N. Y. ' 

START Business of your own anywhere, 
small tnvestment. Cameo. Duluth MimL 

MAILORDER Opportuniii^s — "'Modern 
'rjines'" Magazine. lUc. Gia-jscr, 3220 
Turner. Philadelphia, F e nna. 

EARN Money "Six" waysl Inatructi-ons 
35c postpaid- Free details! Altierv, 13M 
go. jlth. Philadelphia , Penmu. 

Own Tour own business, made rich by 
depression. Fart or whole time, Earn 
comfortable living, Dili man. Box 4G3-D, 
Voungstown. Ohm 

AFTERNOONS Free' Mr. mdlol report- 
ed *2.000 month taken 3n I Exceptional, 
full lintel, Work home, No canvassing! 
Also war-time business plan. Expect sur- 
prise! Natipnai-N, Bxl240. San Bernar- 
dino, C ftliforni a. 

PLASTER Casters E Rubber moliijs. mod- 
els. siipolies. Pentucket Arts. Haverhill, 
Mara 

PROFITABLE. Cnmplcte. business plana. 
25 c coin Wilbe rt Fst enm. Godfrey. III. 

PA VINO Mail order business Write 
Staebler. Tfl-20 A5th, Elmhurst, N. Y. 

HANDY MaU-^EArn money home Oper- 
ating Community -'Fix-It" Shop. Staf- 
ford. Mrt kanda. Il linoi s.. 

START Your own businesg. Local Of 
mat] order. Particulars. 3c 5 Lamp. Tul'rt- 
■sted. Box 2 1 4 , Newport, Arkansas. 

HUGE Profits, five valuable formulas, 
sales plans SI, DO. Scrivener, 401 Maple, 
Winchester, Kentucky. 

DIME BrlPKA three issues Mpneymaltiug 
OopDrlunitie^. Sunflower Mailer*. Arlan- 
ta, KAAS&a. 

REACH Canadian cash buy era sunn- 
prrs, bargains. 25 words 2St. Coov dime 
"Scoop" MftJlortler Magazine. Bt. Norberl, 
Manitoba, 



■■wlNsr" OnnortiLukJe*! rropopitions ! 
Employment! send stomp. Richards. 2Bu 

Brqadw&y. New Yo rk. 

LIQUID Marble— anyone can make I Col- 
orful, glazed J Moulded, brushed, sprayed. 
Rubber lactic moulds. Composition flooring. 
Eig money in thpse! Particular* free. 
Mar bid zing Service, Edwards viBe, ILL 

CASH Paid ins Insects, Bee Sinclair 

dtsnlftv advertisement on Piute .34 A. 

PLASTEK Sndu'JlrrcB oiTerr- indust rLUUS 
men an opportunity to start a buxine** of 
their own. manufacturing art goods, nov- 
elties. souvenirs, etc., in Plaster and mar- 
b[^ imitation. So msit^rlflE make* *i arti- 
cles Rubber moulds furnished for speed 
production. Sin All investment brings big 
returns. You are Just in time for big whole- 
sale season now ftttmsinpf, write tor inter- 
esting booklet msiEed tree. Plast-ex indus- 
tries. Dept. A, 1035 Washington Ave. . New 

York. 

CASH In tn Vaur ideas. Let IIS show 
vpu how. Inventors und LnY'^tor* ijroneht 
together Mutual profit bv tiew CAS’.' Plan 
Don’t be discouraged" Write now fur full, 
free infoj-malloi] inventors a investors 

fit* ti tine. ?n e Jock^on. CldcftBO. 

,rt:WELRY — Bracelets, barpms, millinery 
ornaments, earrjni;:-., rrlLtrious medals 
etc., easily cast and set with Imitation dia- 
monds Exceptional profits In thLs new 
business which offers opportunity to turn 
full of spare time Into money. Complete 
outfit Includes material ulid every thing 
needed lor production. No experience nee- 
emry, Write for booklet- describing 
this fuse mating work, United Jewelry 
Mefiufacturera, Dypt. A. tfi52 Bcwton Road. 

New Yorfc, 

127 WAYS To muse money, in home nr 
qIB.cl-', business of vulir 4WP. Full ssartte- 
ulars free. Elite Co.. 311 Grand St.. New 

York . 

HOW And where ta obtain capLmS fully 
i-xpJaiued free particulars. Star Service. 

Wapakoneta, O hio. 

collect Accounts by mall. *2 'do bring* 
sufficient forms and instructions tb Sturt 
your own profitable business. The COl- 
leclQT . Box 265. Zanesville . Ohio. 

FREE Literature describing many tnom'Y 
malrinH plims llniwn Publl.-li jr.ji Co., 01 P 

Bo, Broad wa. V, Los _Angetes. CahL 

YOUR Own business" ^ci’liiig by mail. 
Dotaibi Ireo. Maples, 3173 South Marsh- 

field, Chic ago. Dllnoi*. 

elite collection or tou*fn#$a plain, con- 
taiAS iff 7 tested plans and scores of tarmsii- 
ta^. start own business; Home, office. 
Purlieu Lars free. Elite Co.. 3H Grand St., 
New York. 



PROFITABLE Home business. Easily 
started. Steady profits. Details 10c. Home 
S Ervin- BurcEln, Box 407Q. Smith EdhlCUi- 
ton, Can a dn._ j 

BIO Money in candy, make and sell 
candy for Chris tm us. Ten basic formulas, 
31.00. Ward Tome. 34HB W. 25 St., Clevc- 
land. Qhlo. 

POSTCARD AddreLsaed LxceElD Hales, 
Shreveport, Louisiana, brings best propo- 
silion ever received. 

INCREASE Your hi come. Counties* 
snare lime opportunltlea maesdne sam- 
ple me. Kata. 42i4 North Kimball. Chi- 
cago. 

AMBITIONS Realized I Extra income, 
belter Jobs. Fascinating hobbies, happt- 
nces! Scamp lot plan*. Seekay. Augufica, 
M a : n r '■ ■ ■ 



LUMINOUS Paint — Bhines in dark. 
Made easily, Selin Quickly. BUg profits. 
Formula, moneymaking instructions. S-l bD 
Oenerung sample, details, 20c. Gordon 
La bnrj Lories, 1265-D Broadway, New York 

WE Hein Start ynu in business, [urn.lH.hn 
Eng milfit* and Instruct Ion. operating 
■‘Specially Candy Factory" home. Meii- 
women. opportunity to earn good steady 
interne, oil or spare Lime. (Our 31st year). 
Booklet free. W. Hillyer Rngsdule, Inc. . 
[ >r n vv er 4 . F r:.s ! Or a nut. N J. 

£30 WEEKLY, Grow mush rooms, Cel- 
lar. *Hed. We buv 35c 1b. Mr. B. made 
>2“0 spare time. World's largest company 

of ha kind 40 nnge hcok free, Mush- 
rooms. Dept, loi. iois second, Seattle, 
Wash. 

WANTED— Factory representatives for 
complete Turkish bath outfit lor home use. 
Light streamlined, compact. Retail* sp.&s. 
Write today for our proven aales Elian, 
Ftfrspir-ator Mfg, Co,. First, and Utah, 
Toledo-, Ohio, 
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MAIL Order business fa your opportunity, 
Many befj&n small, now earn thousands 
yearly. Wo personal contact, Boundless 
upportuiiilles. Have had over So years ex- 
perience; wilt help you succeed, Send 25c 
for valuable booklets, none free. B. 
D rentier, &5? fi.-S ist. Philadel phia. 

COLOR COttCRtf _ wiUi chemicals. StUCCO- 
Ftock. Cement artistry- BtmehuS, Wish- 
inEwells. Spin concrete pottery. Minia- 
ture castles, watermills- Coldglaae, water- 
paints, marbling, Sample 10c. Hollywood 
Com rntCr alt. BS3T Wonderland, Hollywood, 
California, 

LEARN Account collecting. Good In- 
come : [|Lilck results. Interest Itlfi 1 older 

free. National Collectors Association, 
Newark. Ohio. 

EARN Extra money at home. increase 
your income at home by new, simple 
Went worth Tempera Color method. We Ju- 
struet you and supply you with work. 
Write today for free booklet. Wentworth 
Pictorial CP., L t d.. Dept. 3. Hamiltoh. Ont . 

loo PROFITABLE Mail order and local 
plans. Gilbert Supply, 1107 Broadway, 
Now York. 

MAKE Money by mall, the way we do. 
Free information. Maywood, P-1 107 
Broadway , N ew York. 

MANUFACTURE From PheaphOlcnt. 
Cleaning fluid lc gallon; bleach 2c aftllohl 
hand scab Sc pound: and ten fast sellers 
Sample -5c : Details free. Western, 401 

Climax Bl (Eg. . Cl eveland. Q. 

ADVERTISERS ! i.ffltf.OOO Mall order 
circulation. Inch advertisement,, (15.40. 
"Get results/' 20 newspapers. 18 words, 
Sfl.SO- DiL-iier-DarskLtld. 1*74P Broadway, 
New York. 

SUCCEED With your products. Make- 
aej(. Formulas. Accurate analyses. cata- 
log free. B, Thaxly Company, Wasliington. 

P. C. 

1 WANT TO send you proof Of the won- 
derful pulling power Of Popular Mechanics 
Magazine 1 * ciu&stfled pages. What's your 
proposition? Write me today. F, W. John- 
son. Manager ClOkSifiett Advertising. 200 
tT. Ontario St.. Chicago. III. __ 

SELL By Rtfill. BOOKS, novelties. Bar- 
gains! Big promts! Particulars free, 
K. Elfco. 438 N. Wells. Chicago 

CHARTERS: Delaware; best. Cheapest; 
free forms. Colonial Charter Co., Wil- 
mington. Pel. 

WHERE To bu.V fit Icwent wholesale 
prices. Information free. Yorena. Box 
P-312. Bay on ne, N. J. 

WANT More business t 2c dully opens. 
Individual New York brunch office. Co- 
operative Mall Service, 126 Lexington 
AV C., New York, 

START Now. Make money hv mail. 
Easily. Details only dime. Stun, 7 
Meadow St., Bayonne, N. J . 

LIVEWT RES— operate ''Commercial Re- 
porter Plan.'’ New, Startling. Dollars 
dully, Thorne’s, 214 W, Trail. Jackson, 
Mleh. 

OPERATE Legitimate amusement ma- 
chines. investment! required. Box 1531, 
Rockford, Illinois, 



MON LIMA K I No OPFOtt TUN ITIE a 



SWEETHEART Syrup. Sensational. If* 
a honey. Conmleic directions fifty cenhi. 
Hurry. Hassell, Cotton Plant. Arkansas. 

YOU'LL Like resilvering mirrors, auto- 
parts. reflectors, making chipped glass 
sighs, Write Sprinkle. Plater, 287, Marlon, 
Indiana. _ _ _ 

''MONEYMAKiN^} Ideas'" publishes 
practical plans how to- mak^ monev today. 
Local nr mailorder. You've never rrad 
anything like it. Sample, dime. Earl 
Gearha rt FrcahO. California. 

WORLD'S Only seLT-tying necktie, 1,000 
patterns.. Sales guaranteed. Sample fide, 
One-ln-Hand Tie Co.. Clinton. Iowa,. 
Dept. P. 



AMAZING Onoortunity. Learn to make 
beauty clay, Women's foremost. beauty aid, 
after shaving lotion far men. Instructions; 
nhd both formulae Only SI. (HI Formula 
Laboratory, F.O. Box 720, Texarkana, 
Toxoa. 



KEY Cheek Stamping outfits. Emblem 
key checks, key rings, Catalog free, Sam- 
ple name and address 25c, Social security 
plate name number 15c Kemp Ac Com- 
pany. 463- P East 170th St., New York. 



RAISE Rabbits. We pav to 47.04 for 
young. Catalogues 10c. Rabbit rles, Rowl- 
ing Green. N. Y. 

MILLION Articles. Buy Wholesale, Val- 
uable director}' 10c. Ideal Set Vice. DR-I, 
Park Ridae. III. 

START Big paving in all order' buslneag 
at home. Particulars free. Wilson Sales 
Service. 504 L. Wilson Ht., Milwaukee. 
Wls. 

MONEYMAKING Ideas magazine — Sam- 
ple cops- Jtk,. Kenneth ParLsh, East Syra- 
cuse, New York. _ 

REALISE P7t Profit on each dollar or- 
der. No canvaMtng. neddling. or personal 
contact. Send stamp for details. J. A 
Luczak 3451 Lemovne. Chica ne. 

NEW! Money making secrets, net'* the 
orders. Details free! Samples tOC. Mod- 
ern Specials, BOX 6346- M. Pittsburgh, 

pHima. 

BE Independent. Sell by mall, buy 
wholesale . _ wetael. Valhalla. N Y. 

INVENTIVE Minded can become inde- 
nendent. Explanation free l Higbee. Can- 
til. Cali f, 

READ Our War and Oil fid Under EllSL- 
nafiF. Opportunities. it's worth answering. 
Royal Keys Lone Enterprise, Bcrrv villc, 
Ayk, 

’’SALES Success Stimulator" — 3G packed 
naves point prosper ily path — 10c. Adver- 
User s' A-hs L sta n Ls , West Liberty, K ent u ckv. 

fJTART Mailorder business. S'-nd 25c 
for big folio "HtiW Lo Sell by Mail'’ by ex- 
pert. Bentv, 1741 Me l rose, Ch icaao. 

ANALYSIS. Research Newe-H guaran- 
teed form ula*. Hi g aes t ca La I og free, Mom- 
imtl prices. Gibson Laboratory. Chemists. 
CS-1142 Sunny side. Chi cago. 

EARN Extra money writing for publica- 
tion. Simple method, Demand inexhaust- 
ible. Details free, Glen Donaghcy. IT 
Groto n . _ L owel l Ma as. 

gNt.I. By mail. SI 00 starts J lhi Com- 
plete layout. Particulars on request. 
Waje 1023 Oak. San FrU kCiiC O. _ 

NEW work for men and women. Excel- 
lent fee basis makes good income all or 
□art lime. Easily learned by anyone who 
cun tv PC- end IS nem. Complete instruc- 
tions 25c Free circular, E. O- Pendleton, 
4?3 5. Milton. Whittier. Calif. 

83.00 FOR 2 HOOrt work Oberal!nj( port- 
able disk fihflrpencr. EnsLLv butll. small 
investment. Instructions 50c, Harvey 
Picke tt. ^ Garden city. Iowa . 

' AFTERNOONS Free I DpHpI reported 
s2„ M0 month < exceptional, fulltime) Work 
home. No eaum^sina l Expect surmise! 
Naticnal-T. 0x1240. San Bcmardino, 
Calif omia. 

BOOKKEEPERS: Make more money 

with tested, modern bank keeping service. 
InaxpenaivE, simple. BobcrtX, 3701 East 
Hancock, Detroit. 

START asm Right! Daliig 1 guaranteed 
Certified Formulas for "sure Successes.'' 
M 1 1 let . Ch Minist. Tat nna. Florida. 

FREE Details. Home mail Order busL- 
ness. Unioue plans. Cuicipbrira. 3231 
North Dubonl. MtflnH|>fllU, tiliuMftit*, 

“OPERATE" — (Specialty! sandwich 
stand I (Except lor a 3 opportunity, ) Da vis. 
BxJ404 , Cl arksburg, Wear VLrglnLa 

BIG M"iiil — Homewdrk opportunities. 10c. 
HAUssEct. Slalitin D. Cincinnati. Ohio. 

MAIL Dealers! Whirlwind profits and 
steady reueat business selling ritW M Car- 
biHiime" folio. Send for circular or fl for 
folic- and wholesale information, Gill's. 
Aberdeen. So ut h Dak ota. 

WANT Money? Wonderful plan: it 

Works; no investment. Write P.O- Box 
192B. Hollywood. California. 



MAKE Beautiful vases, iftrs. urns of 
synthetic pottery with my molds fur few 
cents. Rig profits. Write Morrow. 19 
North "Q" St reet. Pf macula . Fl grid ft. 

CASH, Mailing opportunity folders, 
Bample 3c. Bernard Hm klc. JooHii. Mo. 

CASH Paid for Insects. Sec Sinclair 
display ad Vcrtlsement on page 13BA, 

MONEY Making opportunities. Our 
magazines brim full. 25c, Drew, 7I0-5lh r 
Devils Lake. N, Dak, 

STEADY income copying-selting names. 
Sahinle list with instructions 25c. Hn. us- 
sier. BOX Six. Si a, D., Cincinnati, Ohio. 



START Own tetrphnne repair service ip 
ytuir farm Community. Good money mak- 
er. We furnish instructions, material at 
law prices. Ideal sideline — Radin. olrt'lric, 
hardware s Lores. Inquire about county 
aeency. Farm Telephone, Dept, A, t-togi-ra 

Pa rk Btatio n, Chicago. 

BE A prolcsslPnal Scrnpbwkcr. Big fees. 
UnlLrnilcd opportunltlia. can be done at 
home. No competition. No capital needed. 
Write to SCrkp bookers Guild, 59 Park 
Place. New York. NT, 

MONEY By mall, new mailorder oppor- 
tunities free. llarvey Tccple. Decatur, 
Ind iana. 

AMATEUR Cartoonists, earn cash, at 
home, copying and duplicating car too at 
f 0 r_ ii rt v ertUcrs ,__ A d -Se rvice. _A rtty lc. Wit. 

BE Funny, make money. Learn gaf 
wrLtlnfi. Stamp brings InformuUon. Dan 
Ulstl Studios. B-4.43 WriiihLWacid.. Chicago. 

better Yourself, Present position— 
new lob-— or your own business. Advance,, 
prosper, succeed, star time free details. 
Write. Manager. VR Mffi, Company, Dc- 
rroit Lakes. Minnesota. 



MOULDS. Guaranteed. lor casting toy 
soldiers. Indians, trappers, warships, sink- 
er moulds. 24-c kinds Send 5c for illustrat- 
ed catalogue Henry C, Sclilercke, 645 
Soancer. G hent. N. Y. 

RAISE Earthwarms far pro fit. Informa- 
tion free, stEinlp appreciated. Buri?aLi Zoo- 
logical Research, IOC A Broadway, Peoria, 
III. 

wholesale sources, sno.mn articles. 
Free directory. May w node, 1107 Broadway, 
New York. 



INGREASE Your income, fra? literature, 
Acc Publisher. SOC, Morpeth. N. Y, 

SMALL Bufllneaa pf Your Own, 1QD0 
Incd and proven methods. (t.Qn, Popular 
Mechanics, 200 E. Ontario St,. Chicago, 



FORMULAS. PLANS. ETC, 



BARBECUE TNG Pavs big profits. Sauce 
formulas, instructions 51.00. Lots Raines, 
Bom 96. Salem. 111 . 

3 GOOD Formulas with instructions lor 
making gold. aLlvnr. Kun-mctai mirrors, 
4- 1 0. 00. Don’t buy ctmup form Lilas. Nash- 
ville Mirror Fluting Cd.„ 427 Broad. Naih- 
vllle. Term. 

FORMULAE” • All kinds. Real monev- 
m Inkers. Lpwftiit prices- Catalog frre. 
Clover Formu lajy,_ l D6- P ] . Niles Center , 13 L 

MO"0' J Oil 2o gallon. Reclaim Used Oil. 
Formula 25e. George. 205 Queen, German- 
Infrn. Ph i ladelphia. Penna. 

FORMULAS; — "'Chemist Approved 
None better. Low eat prices. Catalog free. 
Kemicp, 15- A. Pa rk Ririge. 7J], 

SO SINGLE- INGREDIENT Formulas re- 
puiring no manufacturing! Catalog free. 
A Scwfprd, Wflvng, Pen na. 

ANALYSIS, Research. Newest guaran- 
teed tonuulas. Bunge-st catalog ffw. Nom- 
inal prices. Gibson Laboratory, Chomlits, 
PD-1 14ft Bmanyside. Chloaeo. 

FREE Formula catalog Anything an- 
si zed sio.po. Western Chemical, Salem, 
Oregon. 

.START 1940 Right! Using guaranteed 
Certified Formulas for "Sure Successes, 
Mill er . Ch emis t. Tampa, Florida. 

HUNDRED Mnney -making formulas 
51.00. Box M. Saint. Edward. Nebraska. 

10.000 PROFITABLE Formulas, proc- 
essea, reolpea. Make nn^it anything 960 
oiige book *J,59 Dostnaid Or C.O D. (For- 
eign Si .85) . CatalOK 3c. Ada ms- Brown 
Comi m ny. c hest nut )J.j E l. MoaM chusc Us. 

FORMULAS: 15 Proven moneymaking 
formulas Sl.ftQ. (Not Mack -formula cata- 
logue stuff i. real unusual offtn. Lise free. 
Marvel Laboratories. 6629 No. Manic wood, 
Chicago. 

REAL MBnulBciuring formulae. Lists 
free. Cummings. Chemist. Gordon Avenue, 
Byr acuag, N , 

THAKLY Formulas far perfect prod- 
ucts. Accurate analyses. Catalog free. 
B. Thax ly Company W'ashlngton, D C. 

FORhfULAS Latest money makers. Lit- 
erature free. Belfort, 4042 N. Keeler, Chi- 
cago. 

ELITE Formulas and plans; make and 
sell your own products Descriptive book- 
let free. Elite Co.. 214 Grand BL, New 
York. 











































46A 



POPULAR MECHANICS ADVERTISING SECTION 



CHEMISTRY 



FREE Catalog Chemistry. mineralogy, 
bio Joey. microscopes. frlescoroes, Tracey 
Laboratories^ Evanston, Blinds . 

-_ ,FRE>:: 49 Pape catalase of chemical aiid 
laboratory supplies for amateur chemists, 
WollmsK m ter qaeopes and iUppilCfc 
tihe hoohs at big discount. JE-i Winn. 124 

ffa t_2$ Street , w. v. c 

OttK.vilsfRY Course at bargain. Par- 
ticulars. A. Shaucreau, 020 B. 8th Si.. 

&TPPklyit. N. Y. 

handbook! For chemical expertm, -utt- 
ers., hundreds Of experiments. illustrated, 
6<Sc. Experiment booklet I5c. Chemical 
catalogue Reading Sclent Lftc Company. 

Head ing. Pentlfl. _____ 

GROW plants indoors In Water. Chem- 
icals and direct ions 25c ecu n. Monroe Lab- 

oratory. Hn x 271. Rochester. N. Y. 

CHEMICALS, La bora tor y. glftsiware, ap- 
paratus. Send 3c for CtitalOK CPI, Bio- 
logical Supply Cojlipiihy d 1178 Mt. Hope 
Avenue, Rochest er, N. Y. 

CHEMICALS Ip 5 c quantities. Catalog 
5c. Flei schcr'a La bora tories. Everett, Mass. 

SPECTROSCOPE For quick Chemical 
analysis $2.50. Kutting Sons, Campbell. 
Ca lifornia, ' . 

FREE Chemistry catalog. Supplse-H at 5c 1 
Equip com ole te laboratory. Send 3c for 
po^ m ire. KenikSt Betentlfle Corp.. M7P 
Bridge 61 . Brooklyn. N. V- 



Hf:LP WANTED 



EARN Cash at home! M, M earned 
*387.00. (hree wteka ra kJ mr mushrooms in 
Collar! EacePtJanal. hut your cellar, abed 
perhaps suitable. Material* furnished 
Starting crop guaranteed. We hoy all 
cram. Book free. United. 3848 Lincoln 

Am, Dept. W, Chic ago. 

EVERY Employed person >'Our customer! 
Hare opportunity lor Clerks. factory. mill 
or office workers to earn extra money! 
58 j ; commissi ati srlling social-security. 
Utc- time plates and casts. Send IQc with 
your sot ini security number. Wpj. Hiinifllt. 

i n 65 W Lexington Btrce t. Baltimo re. M d. 

SAtJlRIEn Po-na t;i Ons £250ft yearly and 
UP Let US find ope fqr Vtm. Write for 

valuable information Executive's Promo- 
ticm Service , , f 1 G 1, Washi n a l on . D. r ‘ 

S3G WEEKLY. Grow mushrooms. Cel- 
lar. Shed, we buv kSf lt> Mr. B made 
5270 spare time, world s largest company 
of its. kind, -ID page book free. Mush- 
rooms, Dept. Id l, 2D 1 9 Second, Seattle, 
Wa.ib. 



AGENTS WANTED 



YOUR Hose free with outfit. Make UP to 
$32. 50 in a week taking order* lor amazing 
new hosiery Replacement guaranteed 
aaainst holes. suPusS. rillOfl, Rush name, 
hose elite. Wllfcnlt. De&t AA-37, Green- 
field. O-h: 0. 

RTRANGE Ironing cord? Abolishes 
kink?., snarl a Prevents scorching. Savp£ 
time. $aves work. Saves electricity. 
1UD ' profit. Exclusive Lcrtilbry. Bur odef 
free. Never knot. Dept, 1-A. 1525 Raveas- 
wood. Chic ago. _ 

STEADY Fronts: New improved WHS! 

furniture polish. Private brituds your 
nam c P O Box 247. Hewacrl. R. T. 

AGENTS: Smash rq prides ! Santos 

coffee 12c lb. 4-ctf. vanilla S'^c. RJikor 
hiadei 10 for H>0 sticks Chewing gum 

!2c. 150 other bantu! ita. premiums, Ex- 

perience unnecessary Carnation Com- 
pany. PO at Loute. Mo. 



car -owners To put up our £l|tiW. 
Fine offer lor utiVorte iravclinff i Not lor 
kids. > Get detail*. Altos Siati Works. 
7941 Hals t e d. Ch icago, 

TWO wav flashlight. Brilliant SpOt- 
li.ghl Ahead -eltocbv illumination as Well. 

MfK Co.. C-2, 734 3»cram ento. F:isu- 
dena Calif. _ 

POL MET PolLshtus; cloth reiinove.v tar- 
nish from metals without thn u.ve ol liquid, 
Ohl^Lc or UOWder. Agent s say it sells like 
11 hut cakes,” Retails 25c. Sample Imp. 
Gale it Co. i Inc., 15 Edmbnro St., Boston. 
Mas*. 



AT Home, your own manufacturing bus- 
iness. making uonular 51 noveHle*. Cust 
you 3c to 15c Everything supplied Write 
Bo-Lo Works, Dept. C-»42\ Cincinnati, 
Ohio. 



BEAUTIFUL Christmas SittltS selling 
last. Beauty and tailor Window ?i£na 
1 *!k 22, sloKans 7x11. Free list. E t. Dls- 
Drav_fiiRns. 46 L 4 MOP tun a. Cltioafih. 

M4KB And sell ysut own prodacbt. No 
machipen.' needed. Amazirnt nroftts. 
Guarant "rd ‘'Chemist ADDfOycd" formu- 
Ja?. Catalog free. KcmtCd, ID- A, Fltrk. 

Ridge. 111. 

5X50 1 PROFIT With new perfected ■ Lfl+flj 
puLck-uciion. no flint, autoinatle «ax Ucht- 
■t Retails 250. Samp If JQC, New Method 
Co, , B or PMH-B^Bradtord. Fetltia. 

mil'’; profit. Selling new zZ aalve, 

Needed by everyone, Foi muscular ache*. 
Dams, sprains, rheumcitLa.m, ctf. 3c Ud 5De 
for snmple iar. Deak 212 ZZ Prod-UCtA. 
594 R _N. Pa nljna , Chicago. 

SILK-TEX — sella in ever? home, 100^ 
urom. Sample 16c, Bunn, 316 3. 40th B-L. 
Phils dclnhia. Fri mft. 

Ult H-OOK.LFT, M How To shave wLaely," 
fast nolter , direct and through stores. 
Tremendous discounta. Bample l he irc- 
iundabLei . Razor Research, 150 Water. 

New Y ork 

MAKE 125'. On new motor itccewwy. 
Agents write Magic Co.. Xi7 S, Spring, 
Sioux F ai is. S. Da k. 

MEXICAN Curios sell on sight. Large 
promts, Free particulars. Samples 10c 
Kt&mpfl Marques- PR. Anartadc 1 17^ „ Mfx- 

icp City 1 . 

BUSINESS Proposition resilverlhg mir- 
rors, uuLoparta, relief Cora, making chipped 
lilas.c Bigna. Write Sprinkle. Plater, 12 B, 

Marlon. Indiana. 

COMBINATION Iridium tipped pelt and 
pencil for few minutes spare time, VclLoX 

Co , M-l, Birmingham, Ala . 

SELL Magic lines. Samples IOC. WlllltS 
Service, Sout h Milf ord. _Ind. 

AGENTS Easy men«v iMtructlon for 
making Uutant penetratlns ou Beat on 
Liie mu rlCVt. 3Q(F: nrP^t, Steady rn’peater, 
Instrutlloil for making and selling only 
SI DO. W, A. Fartis'^oUh. 401 W, Main St., 

T5 1--' 1 1 ■ ■,ii i- Oliio. 

l iii ■ FRCJFl'T Ili hit peiieclid UUn 
quick aclJan self -star ting cigar lighter. 
No flint or friction, No wind can blow it 
out. Retails 25c. Costs, von *1,75 dPfVh. 
Sample and can fluid 3 5c New Method 
Company^ Box PM- 85. Bradford. Fenim 
GOOD Paytu.: b.MlnMS citrnlnir mir- 
rors, nlflling anujparts. reft°etors. b cy- 
cles. bathroom fixtures hv lute meEhod. 
Free pardcu lars and u roofs. Gunmetal 
Co. Ave. N., Decatur. III. 

NOVEL Kltchni article. Multiple re- 
peat ?al*a. No competition. Lay prp'it. 
Details aample 25c. Cache Co.. Box 722, 
San Diego, C ali f. 

POLISH I NO Cloth for *11 metftla. wood 
alnss. Rene* ter. Regent Product* C*.„ 1^ 
West Jackson Rlvd. , Chicago. Illinois, 
READ Our war and oil ud under Busi- 
ness Oppo rtiimt.lei:. it’s worth anawering, 
Koval Keystone Enterprise. Bcrryville, 

Arfc, ; 

MEXICAN Gloss noveltiM , Bftmple dime. 
Deluxe C rent i o ps. Box 941 Larcdc. Texas. 

BURE Winner, big sales. Elgin electric 
shaver. Guaranteed. Cleon close shave. 
Retails 43.00. Wholes&lv 4i3.no dcos Sam- 
ple postpaid 4t,5D. National Supply. Foss- 
ton. Minn. 

COLLECT 5Dc From e«ch oerson wear- 
ing eve globes selling wr ami Toe. p r e- 
ventK uiaii.wH from sweating and logging 
Ip cold weather, Jobbers wanted. Gold 
mine for pitch men. Sample 50c. Quoen 
Ciiv Chemical Cu., 724 W, Trade St., 
Charl otte. N. C. 

PROFIT With new products. Make, sell, 
renrat Analvsia. Research. O \ i u rnnleed 
formulas. Biggest caittLog free. Nominal 
p-nces. Gib-ion Laboratory, Chemists, 
BD- 1143 auniivslde. Chi Oftff *. 

ACCELEEIATE Your automobile with ei- 
ther foot. Eliminates right foot fatigue. 
Easily attached- Fits all cars. W i S 
Manufacturing Co., Dept. A, 4929 N. Red- 
vale Ave., Chicago, 

WANTBPl Aaetita to sell natlonaSly 
guaranteed, popular nr iced, -domes tie elec- 
tric refrigerators, direct to consumer. 
Commissions, un to SO’, . Qennett * Som, 
Mil iiufnctn rets. Richmond. Indiana. 

MAKE Over IlfJD f ; profit. Save buyers 
one half. New home and office necessity. 
Quick repeats. Start now. Send 25d for 
3-Liles outfit, samples retailing fur 5t.fcfl, 
Money hack If (Unsatisfied. Tab Products. 
2 154 -A Walton. Chicago. 



NEW— Different — Gas station “Service 
Signals." ftp I up Spatially, Long Beach, 
Calif , 

REPEATING ProSts selling our alUuiL- 
Ttum polish in every home. Royal Supply 
Co. . Fairtiaven, Mom. • 

BRAND New. super power auto product 
Millions waiting. H 0 rm les*— ffna ran tflfd 
Possibilities unlimited Thermo-Exalsue. 
Peori a. 11 1. 

SENSATIONAL Device cuts, trims otfn 
hair. Also mamifaLCr.il ring formulas P3;i/a 
Lahorahniea , ax North Clark, Ch.t- 

Mlffl. 

FAST Gulling ladder specialty, liberal 
eommi&fiLona, cstru nrofLi for InsrallatiOU. 
P Q Bpx 349, Qa k Park. 111. 

NEW Furniture polish and cleaner. 2-1 &■ ■ 
proni.. Have 25 salespeople in Chicago, 
fidlihg UoLhinff else. llOU^d to house All 
year repeat business. Your name and ad- 
dress on labels. Exclusive territory. Lyu- 
fcju n De pt . _K_2C 01 Armltage ,_-Chi catf*. 

profits— M ade outckly inirodpcn><i 
marvelous new All-Lead DertdLi. Light - 
lups toe retailer, "Aiwa vs a wrltinn 
point.” OutlAst wood pencils 25 to i. RrSl 
Individuals,, atao attention- getting counter 
cords Quick repeats build permanent 
buBlness, Windsor. 41 -A Cortfandt Bt-. 
New Yfirk, 

BRAND New item tor agents, salesmen. 
JitsL out, Sells on sight. Every man need-. 
3 to 12, Rush name for money-malting 
offer. Remark Mfg, Go., Dept, 5. Butler, 
Ind. _ 

CELLAR - DRY. Waterproofs wet cellars 
on insfdi? New guaranteed chemical treat- 
ment. Big easy profit?. Stamlnits Corp, , 
Dept. GO, New Haven^Conn. 

FAST Selim? perfume novelties. Big 
u routs. Vassar, 333-F WfutiitiKion, Hobo- 
ken. Now Jersey. 

GRAB Thin amazing product. Proven by 
three years actual use. Si-iiLs punctures 
automatically. Run ice-picks into (irr.- 
WLthout losing air. Auto and truck own- 
er;: amazed and delighted. Whirlwind 

floller. Salesmen can niELke SlGU.OO per 
Week, distributors 41.590.00 ocr inonttL 
Write immediately. Air -Beal Distributor,';. 
Inc., BUSS Buvei'lv »tvd.. Log Aiiadea, 
Cali f 

NEW — Cap and handle mak?s pitcher 
out of milk bo 1 tie. Premium and tio-mr 
use. StuiiDlo 35v. Kupslt Co., Winona. 

MJ nn. _ _ ^ 

MYSTERY invention, carried in pocket, 
keep:-, hands, fret, c(tr» buiiV warm an 
coldest days. Lasts years. EvcrvbPdv 
buv»--a r orti:nieit. hoduwwtv**. sehoolbovs. 
Innners. others. Low pricen -biK n refits 
write Quick. Kumfy Warmer, Dept. 

A- 2301. CtnclimafcL QhlOL 

BELL Artis tie all pulp ted personal por- 
traits. Portraiture, 2037 Evergreen. Chi- 
cago. 

AGENTS — -Sod r Profit selling gold leaf 
letters: stores and oifl-ces. Free kftinpJes. 
Metallic Letter Co., -GB-E North Clark. 
Chicago. 

AGENTS — Opportunity make money : 
hook cnntainlng 1.27 successful business 
plana: honie-oltice; send for free intro- 
ductory booklet. Elite Co.. 2]+ Grand 3t_. 
Nt^w York. 



DANDY Seller, Good 11 reff tn. Details 
free. Sociote Cent Quarunfr. Valley City. 
N. Dttk. 



NEW IOC Seller, costs Ic. Western, 432 
Climax Bldg. , CLfrV e] ai id. Ohio. 

SELL FascinaLing Jit ter pups and carded 
rnp_rch 3 .ndi;iH_ DlxIu Supply. Hosslyn, Va 

dresses me. Hats 40c. shoes Eoe. 
Many other bargftims -Used merchandise 
Free oatiilug. Send name Ou postcard. 
F&Jrthuuiit, 100PM. Monroe Street, New 
York. 



AGENTS Make big profits on food 
products, bargitin denis. Low wholes&li? 
prices. Rush name for trial outfit offer. 
Hq-Rp-CO. 3S1Q-T Dpdie r. SL LouiA. 

AGENTS— TO mall om literature. Goad 
profits. Homo business. Maywood, 
1105-1107 Broadway, NOW York, 

succeed with your products. Make- 
sell. Formulas. Accurate analyses. Cata- 
log free. B. Tfinxly company, WaalUngron, 

D. C 

ENGRAVED Name plates, numbers, 
sign. 1 ;, etc., easily sold, profits large. Brett 
Bros., Winthrop, Mass. 
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DO Yen want Agent* for your p reposi- 
tion? Your ad in this, apace will plate your 
meWAffc Lief ore hundreds Of men seeking 
lait'SelElng products. My folder <l Hpw to 
Secure ^gepts/" is, filled with proof, I'll 
gladly send you a copy iree. F. W, John- 
son. Manager Class) fled Advertising, Pop- 
ular Mechanics Magazine, 20Q E. Ontario 
St., Chicago. . 

BIO Money applying initials on automo- 
biles. Easiest thing today. Free samples. 
Also sideline salesmen lor short order 
deealcomantfl name plates. M Rft3co. M 1305 

Washington . Bosto n. Mass. 

flld Money applying Initials on AUtO- 
mobiles. Write for particulars and free 
samples. American Letter Company, Dept. 
49. Dunell c n. New Jersey. 

manufactory Specialties, hire agents 

E ourseir. Eie money. Free literature. Oll- 
ert Supply . I1S7-P Broa dw ay. Raw York. 

REVOLUTIONARY Window cleaning 
tool. Good Housekeeping approval. Only 
ten £2.25 sales dally to housewives, fac- 
tories. schools, stores Will make ytal 
*350. M monthly. Carter Products Com., 
gflO Front Ace., C levela nd. Ohio. 

FREE Sample — A tailing cleaner: sells 
hottitj. taverns, everywhere. B:g profit — 
fast repeater, Betco. 5QGT Irvins Part. 

Chicago 

AGENTS: stamping names on pocket- key 
protectors. Sample check with your name, 
o fid ress. 25 C. SmmpLmt outfits. Emblem 
checks. check-fobA, name plates. Hart Wfg. 
Co.. 3Q3 Decraw St., Brooklyn. N. Y. 



HIGH-GRADE SALESMEN 



CLEAR Up to 130 cfcfi-jly. Ofler deluxe 
film Lb Bible — Cl. 95. Experts say worth £5. 
Average £1 profit. Sire, S ; , by ll a i. Ev- 
ery home, church a prospect Atiiaring 
value makes fo,Sl sales. Wefitcra.lt. Dept, 
31 5. Racine, W i s. 

ADVERTISING Book matches — Kell 
union Label hook matches. Fastest selling 
line 111 America. Large sales producing 
kit sample matches, complete cut. cata'og, 
,-i jth t color tomblilwtiOlW make nelh tm cnay. 
Commission in advance. Superior Match 
Co H3W_ Greenwood IV I c M-l. China (to 

A REAL Future for you with Red Comet 
Automatic Fire Extinguishers. Low Price, 
Proved seven years. Splendid sales outfit 
free Some good territory opCci. Exclu- 
sive. Write tpiiek. 7£M Red Comet fn.llld- 
ink . Littleton. Colorado. 

NEW Specialty — Bells every business atid 
professional man. Four £15 sulcv: dullv pay 
S30O weekly. Farrell cleared over £1.1505.00 
monthly Write F E. Armstrong. Presi- 
dent. Pent- PM. M obil e. Ala. 

BIG Com tuitions— Helling to stores cel- 
luloid Pricing tickets, metal shelf mould- 
ing To restaurants, menu covers, sighs. 
P. Pricing Press , 124 Whin- St . N ew York, 

LOCAL Agents wanted to earn bonus 
suits and demonstrate to friends. Op to 
S12 Lh ft day easy. Experience unnecessary. 
Valuable demons tratlng equipment actual 
samples absolutely free. H. J, Graves, 
lit tip .Harr iso n_. Dent . H - B ] “ Chicago. 

MAGIC Clothes brush. Revolutionary 
invention. ’ 'Erases’* dirt like magic. 
Sates drydeaolns SritSHiiotuU teller. 
3 ampl«B sent on trial. Rush name. KHs- 
lee iH. Akron, Ohio. 



SALESMEN: America’s finest sideline. 

40'. commission dallv. 125 f«st spiting re- 
peat items, Every bus I news uses and must 
buy. No investment now or ever. Sides 
purl folio tree. Wi liens. 2110 Gladys. Pent 
RF. Chicago. 



OPENING FPr several good men. abso- 
lutely new trade Stimulator: s.ells all de-nl- 
era; good commission; good territory, 
Master Fine Arts studla. Chattanooga, 
Ten ii . 



KELL Complete line business necessities 
— Over tlKHJ Items 50 't savings to every 
merchant. Ex peri ei ice UiUirCessurv, Sam- 
ples free. Commissions advanced North- 
Wester^ fiSi- R P Jackson . Chicago. 

YOU Cap beiit Competition vet jiiftke up 
la 40‘.’ opium, ulus cash bonus HlKK'-st 
3 1 PC restaurant checks, etc. Book matches 
sale«K»lts standardised printing lor ah 
bus meiKSea . Pcuular prices Outfit free 
N ationw ide. IfiO-MB N. WelLs. Chicago. 

3 SALES Make £3 00 daily Inexpensive 
business Stimulator, New Idea Sc thug 

DtSB-pectUH 25c. Oras-ro Alton Illinois. 



SELL Printing uf cut prices. 550 book 
matches Sl.Sfl; S-EHJfl business cards iL 5b: 
l.PflD envelope* or a ta Laments, etc. 4L i5; 
23 printed sales book* £1 50; E.D09 nrtieess 
etn bossed rards £ 1.501 2.90(1 two- color la- 
bels free holder £1.50; 2.505 printed hand- 
bills si 15 One-third comm Free outfit. 
Bargain Frig, Co.. 109-F W. Madison. 
Chicago, n 

DON'T Be a i'Ob hunter — Start VGLir own 
buiLneas on our csnutul. Nu luirti tinier: 
no iny- oita ; always your own buss. Hun- 
dreds average £3,000 to £.5.000 annual JtftU'S 
year after year We supply tlockh. equip- 
ment Oh credit. SftO home ueCe-ssitlffi,. 
Belling experience UnneecssR rv. Wonder- 
ful opportunity to own pleasant, dignified, 
profitable business btlcKi-d bv world -wide 
industry. Write R&wleLgIVa.* Oypt. 
AU-FFM. FrcOtHSTL lU. 

SELL A complete Hn" 1 ' of s PEC ial ties. 
Alvin Bwaiuo n. Oeiwel n. Iaw g, 

ADVERTISING Book matetiot— World's 
largest ''direct selling” bout mulch lac- 
torv offers ndviinrc cash eurnlnA» calling 
an every type of business. Experience mi- 
necesiary: full, nsiri time. LOW Drlri-* for 
high quality i quick deLveries. help you 
get orders, Gnod repeat profits. Fret! kit, 
instructions. Match Coro, of America. 
3433 West 48th PL, D e pt. E-l. C h 1 M BO, 

£3.500 PROFIT In alx mautha by Foatgr, 
Over Stl.OtlO in pne year by F#9ton. Over 
£30 DO daily far 90 day& by D. F. F. All 
sailing our special tuul set tu garages. 
Exclusive territory. Meseo, Beaver CilV, 
Neb, 

CL EVER New auto accessory, MutorLsta 

buy on -sight. liLiikicij, Is? 'J Plymouth Bldg.. 
Minn eapolis. _M1 n n 

excellent s pa retime profits I Taklnif 
subHCriti 1 lonf.~ 2 .iO 0 magazines. Penes, 
Deot. 13 L S83 Monroe, Brooklyn, N. Y 

MAN Wanleti — Trustworthy, steady 
worker. MaiiuIaCturer established 50 yeari 
will finance responsible ineci with ccm- 
nk-ie stock of guaranteed facd. farm and 
household neceiH itlea— you par when sold. 
Mighty attractive proposition. Bv your 
own botss, FleiusaiU outdoor work, Experi- 
ence not neceiysatv. No slack scftsdtIS or 
layoffs. Products well adverted OP T>(U’- 
ulur radLo staliohs inrluding WLW. Cin- 
cinnati. WEM. Nashvllli*, WHO. Di^ 
Moines, and other*—* big help to succfna, 
Write for no liive^tmcnt oiler, McCannpn 
and Company, Room MA fifl. WTnoim, 
Minn. 

DRESSES tOC. Hula 4flc. Shoes 50c. 
Many other bargains -used merchandise. 
Free catalogue. Send name on postcard. 
Fair mount, IS2PM Monroe Street, New 
York, 

BLADES. Finest quality. Factory prices, 
post pa Id. Ace Blades, Buffalo, K . T, 

EXCELLENT Opporimmv sell m g our 
complete line of brushes, Largest com mis- 
scons Write lor sales plan Wire Gnu 
Sanitary Brush Company, 23Gd 5th Ave. L 
New York. 



ERtCATTONAL AND INSTRUCTION 



YOU, Too. can have your own profitable, 
lifetime busiroas. Operate a col Enction- 
credlt bureau. CTapRal mi necessary, Free 
literature. Cole As.Boein.teii, Syr acuse. tS Y. 

STEADY Job -good pftV, Be an expert 
meal Cutter. Sotind. essential buaintisa. 
People must eat. Demand lor trained moat 
cutters greater now tbsiu over before. In- 
triisJvc. siiort Course, nctuat nroctlci.- tnakea 
you a fultv qualified, exix-rlenoed. union 
meat euttfr njninn card «U« rati food— fut- 
mahed fret) on completion o[ course 111 
six weeks. Job help Fay utter gratina- 
tlOh. write fpr details. We have no 
salesmen. Natiunai &chocl d M^at Cut- 
ting. Dent. U-3. Toledo. Ohio. 



AIR Condition! bn — Electric refrigeration. 
RflDld growth creates big demand fur 
trained IDCH. Earn up to 53&-S&D weekly. 
Write for free Tacts. Dtiiities Engineering 
Institute. 404 North Wells, 8>pf 101 Chi- 
cago. 

■‘UNCLE Sam" .lobs. Manv 1040 ap- 
pointments e spec ted Start £105- El 75 

month Prepare for nest esa mi no Cions.. 
Common education usually sufficient. Par- 
iiCiiliirs^list boslttcrLH. free. Write tud a v . 
Franklin Institute. Dept. W3 Rochester 
N. Y 



INVENTIVE Minded cap become inde- 
pendent. Explanation free! F, IILgbee, 
CarttlL Calif, 



WATCH Repairing U steady proAtabSo 
work. Experts always in demand, You can 
learn watchmaking leads at home, spare 
time. New original instruction system. 
3c tint engraving eopr&e included. Write 
for free data Lis today l Nelson Co.. A- 20 O 1 
Mil nhatt an BuJlAjpg , Ch icaio. 

aMaZe with extraordinary memory f 
Make learning easy! Remember names- 
dates -facts -Ideas with Incredible ease, 
■'Super Memory” course tells bow. Com- 
plete " lessons S3.00. Drtiills free. Info 
Co . Box J 122 Chicago. 

read Our war and nil ad under Bu£l- 

\KSA Opportunities, it's worth answering. 
Royal Keystone Enterprise, Berry vLlle. 
Ark. 

ELECTRIC Welding pays good money. 
Jcbs Everywhere. Our short course trains 
you. Write for information. Welding 
Company. iiCkl Paul Street. Philadelphia, 
Fenna 

-STRONG Man course foe. dOc dozen. 
Sid's S vfite m . Sduthaate. Cal ifor nia 

LOCKSMITH Instructions, Lwk pick- 
ing key fitting, etc. SLfHI prepaid, Lock- 
: I tl . . Cane dlail, TtitM. 

CLAIM Adjusting, Excellent pay, Tn- 
Veitlfflte tragic accidents, fires: outwit 
fraudulent Claimants, Burns Bchool, Key- 
stone Building. Pittsburgh. Pcnna. 

NEWSPAPER Jobs— Learn practical TC- 
uorting, freelonee journalism from expert - 
t-Ocetl cdllorS bv mail. The Mitlers, fo 
Bakersfield, C&Iifpmlft. 

DRAPTTMO Job a often par 5175,00- 
£ 500.00 month., Qualify npw. Detaita free, 
write Monroe Institute. PM-foi, Alton, 
Illinois. 

CHEMICAL, Electrical. mechanical 
boobs. Catalogue, stamp. Kraftsmert'fi 
Press, Coscob,_Conru 

HOME Study and degree— Pgycholamv, 
Metuphj'sics. Bible. Philosophy. PTm cat- 
alog. College of Univer-SAl Truth, 30 East 
J a cka&n . Chicago. , . 

BIG Pay trades you can learn in a few 
weeks. Decorating, puperhanging, grain- 
ing, marbling, card writing Enroll now. 
Booklet free. Chicago Painting Behan!. 
1 02 W est Lake Str eet. Chi cago. Illinois. 

HIGH School French, EngLL&h. expert 
mn 1 1 to taring, mam coaching; details, 
stamp. V. Doheriv, 4531 47th. Woods Lde, 
N , Y. 

HOW To secure a gov't Job Itl the classi- 
fied civil service. Railway postal clerk. 
§1900 a vear. Postal clerk, ritv mall car- 
rier, SI TOO. Other Jobs. £!2ftU to £21 09. 
Our method helps you pass exams, Men- 
fomrn, nee 10 to 50. Bend for free book. 
Fntlerson School, SC Mercantile Bide,. 
Rochester. N. Y. 



MASSAGE, Hydrotherapy. dietetics, 
drugless therapeutics, chiropody, taught 
by mail. Evans Correspondence School, 
Montgomery. Ala. 

LEARN Auto mechanics, bod?, repairing, 
y-fldihg elec if icily, refrigeration. Diesel. 
gicvimoiV£, 7 one a m ain rtsas city. Mo, 

TELEGRAPHY Taught thoroughly. Rail- 
road retirement act creating opportunities 
for bew operators. Expenses 3utt. Catalog 
free. Dodge's Institute, Hiatt Are., Valpa- 
raiso. Tnd. 

SEURtn 1 Investlgatfor. Experience un- 
necessary, Detective particulars free. 
George Wagner, M-2640 Rro&dway, N. Y„ 



PLAYS. HTOKlEB, MANllKCKIkTS 



HUMOR P&ysl 44 cattocm idea mutkets. 
fo eartoonlsta wanting ymt Ideas, 43 loRw, 
skits, short humor markets BurprLse 

"free money” markets, Selling tips. In- 
st ructions. Atl 59c. 59 paying poclry mar- 
kct3“I0e. Market lists, services — till writ- 
ing fields. Particulars free. H n rrv Bier- 
mini M-U« RTOmlw.New York N. V. 

BECOME Better playwright through de- 
tailed constructive criticisms. Send £1 
with manuscript. Good ones published. 
National Pluv Publishers. BOX 42. Ktfli- 
m&re. N. Y. 

EARNEST. Ambitions student- pofits ex- 
pertly trained. Publicity help. Artistic 
tten lettering, poetry, prose. Romatka, 25 
West 3rd Street . Neff York. 

SONGS Wanted — Completed manuscripts; 
considered for nubllc-atlon. Poems if found 
suitable. Legitimate talent etieou rage- 
nwpf. Canep'.art MlJ.sle Publishing Com- 
pany, Hollywood, California. 
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BEAUTIFUL Original poema Written 
upon request. 25c. L, KflnnJu, Win. 

Hllnohl, _ 

SHORT Blunts revtaetL typewritten, 
marketed, Hursh. Bos F-1013. Hflrrlsbtirg, 
Fetina. 



CARTOONING, COMMERCIAL, ART, 
SHOWCARD WHITING. SIGN TAINTING 

HAVE Your own money making husi- 
a,Efi& Learn ahpw card writs'll IE. Sian paml- 
init. Write for dctaila. Bee ley Specialty, 

147 3P Broadway, Ha W York, 

CARTOONING, sketching. Hf .— 46 les- 
sons, 6tm Illustrations. Including drawing 
Dacee, pens, petit LIS. 11. M complete,. FratrtV 

Se rvice, C ash r on . WSSCOn si Q- 

CARTOON SaU'Si Guide Monthly, Two 
issues 'J5C icoit-ii _Lav:a 1 lT t c . West Virginia, 
ART Mesjacim? WLiidinm directory art 
books— f ! Send. 100 pOStflff-e. Art Head- 
man F t '■ fs . D-nU 1 Stre et . Mad i son . Wi sconsin. 
LEARN Cartooning lOT profit. Leon 

Gray School. Bm 1901. Dalla s. T eiaa. 

EE A prulesslfinaS sign Writer fight from 
the start vrHJl Bhowca rd e r . No tFaJnLna 
necessary, Make signs that sell. Write 
Sho wearier, S3t^ North Prior Avenue. 

at. Pa ul. iuMHTOt. 

AMATEUR Cartoonists. earn Cftah at 
home, ropy In k and dunlleatlnE cartoons 
for ad vertiarTS. .A d-Sehice. Argvl < ■ Wia . 

LETTERING Patterns, (res literature! 
Sample alphabet 5C. Display Lei Lera, Bos 

aa. fl Hamilton , Brookl yn. N r Y. 

PEH And ink drawlnR. Let ua draw 
your odvcrtl^lnjf and catalogue 1 llus Lrfl - 
tiens, from uTlOtOS. copies or objEcts. Best 
work and fair prices. Heraldic Studios. 
19i4P Oakdale Avenue. Chi case, ill, 



AtlVERTtHlNG AGENCIES, LETTER 
WRITERS. FOR ADVERTISERS 



LEARN Advertising at home. Easy prac- 
tical clan,., No test books. Common school 
education sufficient. Interesting booklet, 
and require menta free. Pago- Davis School 
of Advertising, i'l'ii Michigan Avenue, 
j>cpt, 34kg. Chicago. 

MAIL-ORDER. Ad reaching l,SOO r OM 
families throughout United States. 115.40 
inch. Newspaper, m&EaxIne, rateguide — 
stamp. Chicago Advertising Agency. 20- P 
West Jacmon. Chicago, 

ADVERTISE: 34 Words, 14® newspapers 
8G 50-. Mats free, Advertising BurcAU. 
451.S-C Cottage flrilTf, dltCftBO. 

LETTERS Written to secure lobs. S2. 
B. H Allen. 123 H. Mic hig an. Chicag o. 

INCH Display advertisement Jm raasa, 
glues, year S24. Wood's Popular Services, 
Atla ntic City . N. J . 

FOUR-LINE Ad, 185 newspapers. ts.2$. 
Lists Tree. Fidelity Advertisers, W-3G34 
Washington, CULMhO. 

DIRECT- MAIL Advertising services. 
Sales letters that sell. Mailing lists. 
Omaha Ltftt A{ Latter c?.. Box 2172. South 
Omaha . Nebr. 

ADVERTISING Placed all magazines, 
newspapers, radio. Lowest rates. Free 
service. 54 page rate bock free. Baker 
Advertising Agency, A- IBS West Madison, 
Chicago. Successors to Ann rum. Estab- 
lishe d 2B .vein . 

FREE— New Advertisers Rate Guide, 44 
pages. Includes everything Lowest rates. 
E. H. Brown Advertising Agency, 14 □ 8. 
Dearborn, Chicago, 



BUSINESS SERVICE 



WASHINGTON. D. C.. mailing address. 
Mailing Service Suite 12*4 1343 H St. 

North WRst. Washington. D. C. 

COLLECT Your bad debts. Merchants 
Write Lament Company, Beacon. New York. 

RELIABLE Information, any subject 
gt 00 Start profitable business making 
artificial marble, details Sc stamp. Amer- 
ican Business Service, 70 Madison AVc.. 
New York. 



RUBBER STAMPS AND OFFICE 
SUPPLIES 



CUSHION Stamps: 2 lines 25c. 3 lih« 

35c. -signatures Si SO, Stamp Works. Hast- 

Irura . Ncbr, 

CUSHIONED. 3 Lines 35c. fltamp- 
Works. BUS 402. Youngstown, Ohio. 



ORIGINAL. Cushion mounted. One. two 
lines, 25c; three nn: (our 45c; facsimile 
signatures 81.50, Stamp Works, 814 Brad- 
ley . Pemria. Ii I __ 

2 LINES 25c. 3 Lines 350. Stamp Works, 
Auburn. Nebr, 



TYPEWRITERS, DUPLICATORS. 
OFFICE DEVICES 



PRINT own DOSt cards. stationery. cir- 
culars. etc. Mininur.iph stencil duplicator 
eomnlete with supplies- $2.55. Universal, 
4IM| Weal 3 2nd Plac e. Los Angeles . Calif. 

MULTIORAPH Lines (cast In five Inch 
lent; that. Bov 4 464. Philadclohla. 

mul-tigraPH. Electric, model 38, like 
new Sft5 00. B04 i Eschanee. Ohica gpL, 

NEW Rcmlngtan portable 824.50. Pree 
trial. Easy payments. Ruopcnthffll, Ijw- 
FEnce. Kansas. 

NFW 53 7S Automatic adding machine. 
Fully guaranteed, Bassett. Box 3Q2-A. 
A ltart^ na. C alifornia. 

■TYPE WRITERS, Adder. mLmrograph. 
jnulligraph. addre.^ugifapb. Send for free 
11313 of machine that will help you at 
half price, Pruitt, 21 Fniltt Bldg,, Chi- 
aw. 

INCREASE Business now. '‘ExeellO- 
graph" Rotary Stencil Printer reprints 
thousands everything ybu ivpcwrLtc. hfthd- 
wrlte. draw or trace. Colors. 819,75 to 
844. Terms. Illustrated literature free to 
business, or professional men. Pittsburgh 
Typewriter Supply. Department K-2. Pitts- 
burgh, Pcnnsi 



PttlNTfNCp, MULTI GRAPHING, MIMEO- 
GRAPHING. GUMMED LABELS 



BOND Letterheads, envelopes, 82.75 
thousand. Samples. Anything duutrd. 
I re Ian Printing Co.. Berkeley Heights, 
Route 7, Dayton. Ohio. 

PRINTING Prices lowered. Excellent 
wo r te. Flovd W . Hearn. Ml. Verno n. Ohio. 

SOCIAL Printing, lowest prices, send 
for samples. Mourn blow, Chestnut, 

ROgcbank. N. Y. 

HAMMERMILL Lelterheade, any col or 
upper, ink; 'JuO S'/xll, $1.48 post-paid. 3D 
stvku tvpe. Free particulars. Wnodru,ITs\ 
2I7A Lewis, Duluth, Minn. 

ATTRACTIVE 2- Col or shipping labels, 
business cards Sl.QD thons-and. Qu an ti'ies 
cheaper. StlOkers, blotters. HummmniU 
bond letterheads, envelopes, displays, 
lenders, etc. Cut brtees. Prepaid. Free 
samples. Certified Printers. 70B-C Madl- 
son. Educamx 

PRINTING. One dollar specials. Man- 
ten. 5313D Glen wood Hoad, Brooklyn. 
N. Y. 



PRINT! No —Lowest prices in America. 
fiamnlefr free, Rite. Middle. Io wa. 

EXPERT Typewritten retsroducUom, 
letters, pricelists, etc 100 copies S'sXll — 
51.00. Additional hundreds 2 oc. includes 
paper I Lector- Shop. DepL P, Cedar Rap- 
ids. Iowa. 



gm TVifO- COLOR SUckens, 50c, Free 
catalo g. Uq U' 3 . S o l ckard . Ml^ou rt,_ 

125 6 -..XU TWENTY Pound bond let- 
terheada and 125 6 3 i rnyvlopes 8 1. DO p<te-t- 
p,ud. BemaevlUe. 007 West Roosevelt, 
PhlladelpbJA. 

1000 BUSINESS Garda $1,00. Vellum, 
free cuts. Dixie Business Card Cb.. 
FMlBg Jeffer^o^. Memphis. Tenn. 

20l> 6 a i ENVELOPES Ne»<]y prlnU^d, 
$! oo nostnajd n Man.iaka;s, Girurd. lit, 

PRINTING And mimrpgraphLng. Best 
prlctH. 150 envelopes Si. 00, IClOD letters 
mi mep graphed 83. 25. Prime*. Vinton, 
Virginia. 

QUALITY Prjntlhg. Jowest urEcca. Free 
sjtuinlftj. NT AtM Printing, West Frankfort, 

m, 

M TJL.TIG RAPHIN G —500 Lettera JueL aa 
if typewritten. S1.7D i20 iineaj. Mplti- 
graphars. Ashland, Virginia. 

1000 BUSINESS Cards post uaid 81.00. 
Bunerbu Print. R&Om 303 . 815 So. Hill. 
Los Angelea. Calif. 

PRINT Anyth Lng reasonable. Samnles 
Irep. Hamiltpn Proas. 4341 P. Meade, Chi- 
cago. 



3 (Mia neat Business cards ii.OP Dfflit- 

pald. Taft Co,. Bu^ 536S, OhJcagP. 



MIMEOGRAPHING. Printing. 2SO let- 
terhencto 7ic, Wlckesaer. Prospect St.. 
Bol voke. Maas.. 

LETTERHEADS. Envclonca. Etal4hieht&. 
cirtularii. fie.. 1080 — 41.75. Expert WOrk- 
imui. Stoddard's. .Dclmnr. Iowa. 

l ,ETT ER 1 1 EA DK . Efi v i lir. n-.s . s r ■:< i i-riiell ti. 
6/^ circntars. Su« Si. so, Fi'snklin Press, 
_|o William N utlev. New Jersey, 

SHIPPING Latwlfl — (i-7b 1000 up. pest- 
paid. Sa-tnples free., Specialty Sales. $064 
5 th. Chicago, 

5 CM? REGULAR Letterheads, enveloped, 
statcounta. billheads $1.00. 5000 87.50, 

Carter. B ok 52, Orange, Calif, 

aw e J : xu bond Letterheads. 200 
envelopes Si. 00 postpaid. Franklin Print- 
ery. 2B3TZ Pershing, Chlcaso. 

50 SHEETS. 20 Envelopes. 2 be pm t paid. 

West ern Stationery , To peka ... fCniUip-'i . 

NEED Printing? Good Work, service. 
luW prices. Samples free. Limclm Press, 
Pupldlng, Ohio. 

BETTER Grade printing, free trade 11- 
luEtraticns. Redkonabie. Economic Press,. 
Leernla. N j. 

500 FOUR Line summed etlckers, 

2Sc. MorltE Fri ntery. BaBln gw. M cch. 

P ERSON aL S tatlonery. Excl u&l ve styles . 
Hal, Flemtge. ]564 Thacker. Des Plaines, 
HE, 



PRINTING OUTFITS AND SUPPLIES 



presses. New type that satisfies. Lists 
3c. Land is, Richla nd. Pen na. 

CUTS To order, trroufs. list, free. 
Mor itz PrlDterv , Sa ginaw, Mich. 

ZIMC Cuts-, 3x3. Kk: 2x4. *1,25. Co^aU, 
Dan vj tie Til 



NEW T.vtue £sc lout, Catalou dime. Box 

I?m JAckacn Michigan. 

SPECIAL — Six usnlul dance, business, 
fraternal cuts 50c, Republic, 7150 Cottage 
Gro ve . Cbt ca iq. 

PRESSES £4. no. Complete equipment. 
Send stamp., Bradshaw. 3214 -P Huron, 
ChieflBo. 



PRINT YOLir olVn cards. Stationery, cir- 
culars, advertising. Save money. Easy 
rule* rurtiiihfsd PrinL fur others, big pmf- 
IU Junior outfits 88.25. senior Outfits 
*15.55 U|p Details free. Kelscf PresStfS, 
j H -ll. M eritfe n. Conn, 

USED Presses, type, supplies. Lia|s 3c. 
Turnbaugh Service. Loysvilie, P emia _ 

BARGAINS — Pre.’MW. typ*. supplies. 
Send ctarap, (55 Harvard, Cambridge, 
Mass. 



HAND Presses, type and complete print- 
ers r supplies. Send stamp for catalog and 
now pride hat. P. PeifJer £1 Co.. Newark. 
N J. 



PATENT ATTORNEYS 



INVENTORS: Send immediately for your 
copies of Pur new free books. "Patent Pro- 
tection" 1 and '■Euggeallijns on Selling an 
Invention." Sixty-eight page* of lnie rest- 
ing facts. They te|I how Patent LAffs. pro- 
tcct you; kind of sketch or rriotiei needed: 
simpie steps to take without CO&t; hbV sue- 
CFuful inventors have secured financial 
assistance; shew interesting intentional 
illustrate important mechanical move- 
men U. With books we also send free Evi- 
dence of in venn cm form to help establish 
date of disclosure. Prompt service, reason- 
able fees, special deferred payment plan. 
Strictest secrecy. Forty- two years’ experi- 
ence. Highest, references. Write US today. 
The facts In our books arc worth money tp 
the man With a good Invention. Address: 
Victor J. Evans & Co., Registered Patent 
Attorneys, 56 1- A Victor BnJJdinsK, Wash- 
hioton. T>. C. 



INVENTOR'S Universal Educator: con- 
tains M(i mechanical movements: 55 per- 
petual motions: Instruction Oil procuring 
and filing patents and selecting an attor- 
ney, eic, SURipesCS hew Id cits. Price Sf post- 
paid ;n USA Address Albert E. Dietrich, 
511-R CPloradO_F5]dg . Was hington. D C 

patent's. Gere Id” P. Welch ." Register ed 
Patent Attorney. Plank l nt-on Arcade, Ml'I- 
wau kre . Wisconsin- 

PATENTS— Trade marks. Preliminary 
advice, book and disclosure form tree. Per- 
sonal service, Irving L McCathran. 1065 
Internatipnal Bldg., Washington, D. C, 
Registered Patent Attorney 
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PATENTS — Before fw heavy an outlay 
of time OT money la mad® on ait invention, 
ft search of the FA tent Office records 
should toe made to determine as nearly as 
noswilljlL! whether or not the same Idea hlUs 
bean patented before. The cost of this 
search is small, while the value Of the 
facts It uncovers to orten considerable. 
Wt" offer inventors and manufacturers a 
thorough, prompt. Cfllifiden.li.fl I search 
service — plus experienced counsel; and as- 
sistance 111 every phu&e of patent and 
trade-mart practice. Write for our new 
tree book containing valuable information 
reletting to patent procedure. Clarence A. 
O'Brien, Registered Patent Attorney. 
Deot. GA1B. Adams Bldg., Washington. 

d a 

PATENTS Send lor our new bulletin 
on polenta. R, At S. F-HEiueeriug Co., 17 
East 42nd Street. New Y ork City . 

INVENTORS— Send inr tree booklet 
“'PEilOllE-Spnae '' Information based on G4 
years experience. Lacey ik Lacey. Dept. 
5 A. (J35 F St.. Was hi ngton. D, C- ___ 

INVENTORS — Before disclosing yout Ha- 
vertlon to anyone send for form ■■ Evidence 
of Conception'' ; " 'Schedule of Government 
ftnrt Attorneys' Fees' 1 and instructions. 
Sent free. Lancaster. Allwine As Rommel. 
411 Bo wen Build ing. Washing ton_D. C. 

"INVENTOR'S Guide," 100 mechanical 
movements, free; advises 0-n patenting, 
selling Inventions, Frank Ledermann, 
Trlhu n e Bldg.. New York. 

L. P. RANDOLPH, 302-B Victor Bldl., 
Washington. P C. Low cost. Book and 
infor mation free , 

PATENTS, Booklet free. Highest refer- 
ences Best results. Promptness assured. 
Watson E. Coleman. Patent Lawyer. 734 
NLnth St., Washington. D- C. 



FOB INVESTORS 



PATENTS — Before too heavy an outlay 
of time or monc.V ts made on an invention, 
a search of the Patent Office records 
should bo made to determine as nearly ns 
ncsslble whether or not the same idea 
hai been nfl tented before. The cost of this 
search is small. While the value ol the 
facts it uncovers Es often considerable. We 
offer inventors and manufacturers si thor- 
ough prompt, confidential March service 
-Bins experienced counsel and assistance 
111 every phase of Patent and trade -mark 
practice. Write for our new free book 
contalni tlx vnlusble information relating 
to patent procedure. Clarence A. Q'E-rLen, 
Rimtottred Patent Attorney. Dept. OAlA, 
Adams Bld g. . Washington, t>, Q. 

AN Individual service for Inventors. 
Developing models. manufacturing, dies, 
tools, special machinery. H a: H Tool ft 
hit' ft. Company. OUflA C. 3rd St.. Clfi- 
firm mi. O hio. 

INVENTORS Attention l Have you a 
marketable Patented article? Owner Of 
factory will finance and manufacture cm a 
royalty basis or consider partnership. 
Btate lull details and description In first 
letter. Write Mr. Hammond, 340 E. Car- 
LalP Aw.. Milwaukee, WIs . 

INVENTING- Taught at your home by 
Trofimov School pf Inventive Practice, 
Sauna. R d . Willo ughb y. Ohio. 

WE Want new inventions. Write us, 
B ax 1445 . St. L OUIS. MO 

CONTACTS Established during ten years 
mail order sales manager Scars Roebuck 
t- iLidljli-.-i oie sell patented or unpatenLed 
Ideas. Get details. L. H. Fowler, Elm- 
hurst. 111. 

INVENTIONS Wanted— Patented, un- 
patented. If you have an Idea for sale 
write Hartley's. Inc.. Box 92H-E. Bangor, 
Maine. 

INVENTORS; ''Making inventions 
Fay.' 1 our 32-page Illustrated book, mailed 
upon receipt of ue postage, crescent Tool 
CO., Dept. Z. Cincinnat i. Ohio. 

I BELL Patents Established In 1000, 
Charles A. Scott. 773PM Oarson Are., 
ftochestar. N. Y, 



WE Locate buyers meritorious patented, 
□ □patented inventions, rr will sell, reply 
immediately, Descriptive booklet free. 
Invention Reporter. 5- A -11330 South Fair- 
g eld, Chi ca n e. 

INVENTORS — Send for 73-page boot on 
patents. Reasonable terms. Conscientious 
treatment to inventors. L. F Randolph. 
Registered Patent Attorney. 303-E Victor 
Bids.. Washington. D, C, 



Have You a sound, practical invention 
for sale, patented or unpfttentad? II to, 
write Chartered, Institute of AmcrLcart In- 
yen tor s. D e pt. 4- A, W ashnmtim. D. C. 

INVENTORS: Profit by your invention. 
A practical talk to Inventors by an ex- 
perienced manufacturer, Out ^ page 
Booklet 11 Mind vs. Matter'' mailed upon 
rEceJpt of 35c, Rex Engineering Co.. Cin- 
cinnati, Ohio. Dept, D. 



inventions WANTED 



WILL Finance EO£>d invention, patented 
0T not. Flecks. Warren. Ohio. 

INVENTIONS Wanted. Black* to Hi- Coir 
Packe r Op. ■ King St.. Madison WlS. 

ATTACHABLE Handprotcctor for knives, 
just allowed. Antony. i3«4 East Fourth 
Stre et. Brooklyn . N. Y . . 

WANTED'— Idea* or Inventions bv man- 
ufacturer pertaining to lMtlnters tiuuip- 
merit. P O Box 340. Oa k Ba rk. III. , 



INVENTION? Of merit wanted for mar- 
keting. Send for J '4- Points of Service" 
bulletin. R. rft s. Engineering Co.. Dept. 
HA-1 17 E^t 4Snd Si reel. NOT York City. 



NATIONAL Service organisation with 
main offices. In New York. Cleveland, a:i.tl 
Chicago and representatives in many 
large cities, wants new products for cli- 
ents Invention meeting requirements Will 
be commercialized at no cost to inventor, 
including such services aa industrial de- 
sign engineering, market survey, mir- 
chandlse analysis etc. Only charge made 
Lh percentage of proceeds obtained from 
pale Of Invention. Submit only practical 
devices suitable miisi production, patent 
granted nr applied for. Enclose postage 
for return of models and other material. 
Designers For Industry, Inc.. Merchandise 
Mart. Chicago. Illin oi s. 

WANTF.D — Meritorious patented, unpflt- 
enteri inventions. Booklet free. Invention 
Reporter . 5B-11236 Bo. Fairfield. Chicago. 



SMALL Inventions wanted by manufac- 
turers, ru help you sell TOUT invention. 
Write for free circular. Stanley Hull, 
7829 -K Euctld Avenue, Cleveland. Ohm 



SIMPLE. Practical Inventions wanted by 
manufacturers, patented or unpatenled. 
For information write chartered Institute 
Of American Inventors, DffPt, 4-D, Wash- 
ington, D. C. 



PATENTS FOR SALE 



SELF Loading and dumping skin WU] 
toad slack coal, concentrates, gaud and 
gravel from dump, scientifically and eco- 
nomically. tiling Pederson, 134 E. 4th 
St reet. Le adville. C clo. r 

HUMANE Rat and animal trap Catches 
In droves inexpensive to manufactur?. 
94 in three nights. W. C. achryvtur, Polo, 
III. , 

FliECAET Hollow slftto Story high build- 
ing units, walls, floors, roots, narttEfcoiLS, 
other numerous advantages. J. E. MarstUh. 
B£,r lor ne. _ B . G-. Canada. 

PATENTED Hfthd truck, handles BOG 
ihs. a aater U1K1 carry Lng 100 Ihs. ALso 
piat. pend, metal slat for corn cribs. HunS 
Skrebe rg. Milan. Minneso ta, 

IMPROVED Ship steering device, patent 
pending. Improved lubricant washer cap, 
oateut pending. Combi tuition lack and 
automobile theft Prceefttion device, pat- 
ent neud I sir Improved dirigible head 

lights f nr vehicles, patent pending, will 
.Hell outright or royalty, Write Ernest 
Forster. General Delivery. Newark, New 
Jersey. 

Manufacturers; For new crortticu 
or profitable manufacturing opportunities, 
Inquire. Invention Reporter. 5C-I13JB So. 
Fair field. Chic ago. 

5ELti Your patent through a small class- 
ified ad In Popular Mechanics. Many In- 
ventors have found buyers in this way. 
Ask me for proof — I'll gladly send it to you. 
F IV, Johnson. Manager Cllisitfled Adver- 
tising. E. Ontario St., ChLcagO. 



M ANUF ACTl 1 RING 



MANUFACTURING. Any material, any 
(quantity, invention? deveLoprd. Mllburn. 
Burli n gton. Ke ntucky. 

HAND Wood -turning and carving. Any 
kind. Sample or Sketch, Guaranteed. 
M. G. Day. 1939' Hamilton. Indianapolis, 
Indiana: 



INVENTIONS Manufactured by an ei- 
pcrienced company, in any quantity at low 
cost. Metal speeiftltSeg. npvettias. Etamp- 
lugs, dies, and models.. Free estimates. 
Our booklet "Mind vs. Matter' 1 seat upon 
receipt ol 2 &e. Kck Engineering Co.. Cin- 
ctPn a tl^GhJo. D^pt, C. 

INVENTIONS — Manufactured in any 
quantity at iow coat by old established 
company. Stampings, metal specialties, 
dies models, etc. Free estimates. Sena 
for catalog. Crescent Tool Co,. Dept. X. 
Cl n einnati. Q b lO- 

SEE Our dtoPlav advertisement on pftgu 
St A. R. Sc 3,_ Engl necrllQg Oo. 

MACHINE Woodworking. Only complete 
book on machines, and uses. S3. 25. Popu- 
lar Mechanics, 309 E. Ontario St. r Chicago 



MODELS AND MODEL SL'FFLlEH 

MODELS — Blue prints made. mOdeto de- 
veloped Send us ytxlLr idetLi for utlHiets. 
Model E ngLnfieri ng Oteobd. Ind. 

BUILD Mi that Lire racing Clir?, List free. 
North ern Aircraft Manitowoc WIs. 

STEAM Locomotives. l V r scale. Send 
10c for dascrlptlve folder Little Engines. 
BOH 1 5B, Wilm ingto n. CalLf. 

ENGINE Catalogue costings. sUpUlle#, 
25e, Howarddo, A -241 7 North Ashland. 
Chicago. . 

SHIP Model kits. 1GO0 fitting!! rataiogLle 
life. FolLt 'a. 429 Seventh St.. New- York. 

miniature Boat and alrplano supply 
catalog 5c. Sclley. 1377 Gates Ave,. Brook- 
lvn. N. V. 

MODEL Boat coils truction kits, Racing 
hulls Cruiser. AcCr&sOriM. Free litera- 
ture. St. Louie Model Boat Co., Clay ton. 
Bt. Lou is . Mo. . 

models — F ractal mbdcla put over 
your ideas. We develop models from the 
crude to perfect working devices. Your 
Ldea might have large commercial value, 
Services confidential. Bank references. 
Reptotered graduate engineer* at youv 
service. Send 25 c for our 06 page booklet 
"Mind ve. Matter." Rex Engineerlna Co., 
Cincinna ti. Ohio. Dept. % 

POWER Models, Electric railways, 
flteam locomotives, Kteam and ffftsolsne en- 
gines all a-ccesR-orleE., metals, tools, R4 
page catalog 33 p. Chas. Cole, Ventura. 
Calif- „ 

SUBMARINE 34"' Kit to bulid *1.00. 
Spotts. 3 925 N. B road. Philade lphi a. 

MODEL Supplies for the Inventor, send 
3c stamp for catalog. Fierce Model Works, 
T inier Park, IU. 

MODKL Railroad Shop. Dept. PU, Dun- 
elleii, New Jersey. Catalog Hk;. 

BTEAM Locomotives I V scale. Rutld 
on? be "Easy steps." Our 111 uit rated cat- 
alog Lists all needs. 25c. Little Engines. 
Bo* 15E . Wilmin gton, cam. . 

BUILD Shin models, coach models, cov- 
ered wagon Complete kits (1.00 to $6 . do, 
Fully shaped and finished redwood hulls, 
nil parts cut to fit including 111 MU and 
yards ski lit chain, wire, nails. String and 
other parts, Detailed drawings and full 
Instructions Send 3c stump for catalog. 
Miniature Ship Models. Drpt. R, Ferlfiaaie. 
Fertna. ^ 

MQTjELS— Your Ideas developed Into 
practical working models, so years suc- 
cesafid experience : thousands of satisfied 
customers- Confidential Service guaran- 
teed Bank references, Send 3c postage 
for OUf largo booklet— -"'Making Inventions 
Piiy.” Creisccnt Tool Co., Dept. Y. Cin- 
Elnnatf. Ohio, 

RAILWAY Models. Catalog handbook 
25t. Wfttthers, 247 IB .Erie. Milwaukee, 



BLUFrRtNTS AND TLANb 



BUILD Your own machine tbols. Cast- 
ings and blue prints at nominal cost. Send 
idc for It color 29 cage catalog. 34 prints 
covering 12 metal-working projects. St. 50. 
23 prints covering * wood- working proj- 
ects si. 00. Lewis Machine Tool Co.. Pcpt. 
M-l, ] 01110 Al hambra Ave. Ang eles. 

LOWEST Prices In country: drawings, 
tracings blucprlnta made to order. Becedy 
confidential service. Imperial Designing 
Co.. Bok 6 II. Memphis, T e nii. 

3 ARTISTIC Fulls] EC lathe patterns. In- 
cludes table arliele.s. 15*. David Tyson. 
Ffrkflsie, Prnna. , Route 2. 
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FOLDING Boat plana— Easy to build 
"Fold- Craft” kayak or raw boat. Plans 
50c each. FalJ -GrulE, 40-15 N. Qketu. Chi- 



StLK screen printing Ptates El. 65 for 
y'x5" dealgrt, Do 10. OCHS Imprints, In- 
struction!:, Larger plates quoted. Send 
your design do.-ured size. Art work. $110- 
pliK, extra. Remit with order. War man's., 
Winchendop. Mass. 



GET Fret- 3e« Uiercni t Instructions, 
prices of leathers, tools, projects. Make ex- 
tra. money. Beautiful irlfl*. Leather sam- 
pies 5c. Wilder & Company, 1930 Crosby , 
Dent. IF, Chicago, Ill, 

BQUAREKNOTTERS! Make bells, hand- 
bags. etc. Quality Card samples with cat* 
aloft, free. Beginners bock, catalog and 
samples, IOC. Special f Regular £1 book 
wLLli 50 c beginners outfit, all for SI. P. C. 
Hciwlk Co., Dept- <1-JS, 121 Sands St., 
Bro oklyn, N. Y, 

MEXICAN Wood navrltles easily made! 
20 patterns and instructions 30c. 30 west- 
ern silhouette patterns 30c, 1,0 eve nine 

pro ice t patterns 35c. Mexican Arts, Crafts, 
EeikIc Fass. Texks.__ 

32 FULL Sire lawn ornament PflttenMi 
25t coin. Strother, Box 303-AP, BellngtCIl, 
West Virginia. 



LEADED Antique and colonial type lan- 
ttrai. Various colors and designs, 13.50 
UP, M, Ascherl, Lorain, Q b.jo. 

Venetian tfLinda. supplies, wholesale 
catalog fit, Roberta. Box 360. Glovctaville. 
Hew York. 



F ART ‘SELLING Novelties, furniture, 
easily mad?. Catalog. hundreds II lustra - 
tions. mioneysavinn prices, on materials. 
blueurLllt- 1 . WOOd-kits. construction seta, 
math ms rv . ice. woodcraft Service, piain- 
viem. Mlnnenote. 



PATTERNS: — Lovely designs plywood 
novelties and novelty furniture— easy to 
make With jig saw. LerErst line SllilPU- 
E'tlcs. Lowest prices transfer decor nttona. 
170 items superbly Illustrated. Write 
,ffa-M:t Shop . Ashburn, Georgia. 

70 PATTERNS, jo Lawn ornaments, ii 
silhouette. 29 novel E1«. IG lawn orna- 
ments. 30c each sex. all for *1.00, Modern 
Woodcraft. Saginaw. Michigan. 

"BEAT Treat" your own tools, dirs, 
E?te. . with Ralksite. acienilli cully prepared 
new case hardening compound. Depth of 
hardnesR eaahy controlled. No special 
equipment needed. Oiv~i a better case, 
quicker, Efficient, economical — saves time, 
money. Pound can tl.M postpaid. Send 
today: Ralkslto Company. 372 Classen 
A Vo.. Br o oklyn, N. V. _ 

VK?LlN-5tAfClNQ Instructions pat- 
terns, kits, supplies, Chelsea Fraser, Sag- 
inaw, Mich, 

MAKE it Yourself — Hundreds of prac- 
tical and useful devices described 111 our 
big book. Plain instructions and ItlUHtrs.- 
tiOPS show you ilOW. Save money oil tilings 
lor yourself or make profit sell ins in oth- 
ers. 900 articles. ISO pajev. 533 Illustra- 
tions. S3 postpaid. Popular Mechanics 
Press. Roam <C39). 2po E, Ontario St., 
Chicago. 



OLD GOLD, WATCHES. JEWELRY. 
PRECIOUS STONES 



MINERAL Specimens and books on min- 
eralogy, gem polishing. fossils Catalog 5e. 
The Qtm Shop, Uqx CT37. Helena, Mont, 

OFALIZED Woods, agates. Jaspers, 25 
iBCClmeiU. some multshed 51,25. Jay Ran- 
som. A berdeen. W ash. 

WATCHES— Elgin. Waltham, Butova, 
ladies and sents. tremendous savingv, 
Setid Postal lor free catalogue. Lou MaStz 
Dept, ,r S." 204. So. eth Street, Philadel- 
phia, Penn it. 

WATCHMAKERS' Toola.’ ” supplies" 
Watch parts. Lowest prices,. Write for 
Price Hat 43. Dean company, 57 Nassau 
&L. New York. 



REBUILT Watches, guaranteed. Pontiac 
Watch C0. r BOX 676 -P. Pontiac, Mich. 

WATCHMAKERS' Materials' — Took, 

watch ps, jewelry bought, sold. exchanged' 
Ban Segal's, 5 South Wabash.. Chicago. 

AUSTRALIA'S Lovely opals, Illustrated 
C&thloaufr free. Good selection g£ P£>, Nor- 
man Seward. Melbourne. Australia 



HIGHEST Prices for old gold— Mall your 
teeth, watches. jewelry, ] DO'".- full cash 
value mailed day shipment received. Sat- 
isf action guaranteed or articles cheerfully 
returned. Information free. Chicago Gold 
Smelting Company, 300-F Champlain 
Building. Chica go. 

GOLD ±35 Ounce. Ship old sold teeth, 
crowns. Jewelry, watches — receive Cash by 
return mail. Satisfaction guaranteed. Free 
information. Dr. WeLsbcrg's Gold Refin- 
ing Co- 1504-Q Hennepin. Minneapolis, 
Hum* 



5000 REBUILT Elgin. wntham. Kami], 
ton watch ca. Also ladles. gents wrist 
watches. Make big money! 1 2 size. 1 jewel, 
Elgin or Waltham, S4.7&: 16 size, IT jewel. 
&7.50. Send for free watch and diamond 
catalogue. The New York Jobbers, Dept. 
M, 74 Bowery, Now York. N. Y. 



HOW To Identify and determine value 
of old precious metals. Where to buy, To 
whom to sell Reliable and up-to-date In- 
formation, Complete instructions only Si 
postoaid. Popular Mechanics Press. Room 
(C39). 2tHJ E. Ohlario St.. Chicago. 



FOR THE HOME 



LET A clock turn on yot^ heat bclDro 
you get up. Free details. Homestead Fur- 
nace Clock Co., 155 Sunset Ave.„ Newark., 
N. J, 



METAL Furniture in modified modern 
design how to make, described in Shop 
Notes for 1937 only 50 CflltS postpaid. Pop- 
ular Mechanics Press, RcOm fC39>, 20Q E. 
QntAriO St. s Chicago. 



TOBACCO 



GUARANTEED: Cigarette, pipe or chew- 
ing 5 lbs. fl-tiO, ten, ±1.75. Pay when re- 
ceived. Pipe and box cigars free. Rives 
Tobacco Co.. Paducah. Ky, 



TENNESSEE Golden He&rt natural leal 
tobacco. Nature gave It its u leasing flavor. 
A-fcradc 1 6c uvr lb. Fancy 30c, Good To- 
bacco Comoany, Paris. Tenn. 



RAZORS— RAZOR BLADES 



^keeneredgE" 1 Your blades. One 
produced ii7& shaves. Keenercdger, 
<11.001. Oblong, Ui. 



FOR SALE— MISCELLANEOUS 



SEND El .90 And receive genuine calf 
billfold with zipper. Pigskin S 3.45, mo- 
rocco ±2.55. pln^eal ±3,60, allixfttor *5,00. 
DcAutll ul Christmas gifts. Tanners Leath- 
ercraft, 700 Broadway. Chelsea. Mass. 



W A NT ED— 31 1 SCEL LAN EG US 



MERCHANDISE, Foreign, domestic, for 
gift hhop. Edwin Btqvall, DoLcgla-;, fin. 

WANTED: Scrap coppor. brsiss, ohiml- 
nuin. StarmytaLi. 42fll No, Sawyer. Chi- 
cago. 

550.00 REWARD Fold for Information 
leading to satisfactory proof of actual me. 
of aeroplane type propellers on wind 
charging generators, prior t.o 1924 Lessing 
Adverti sing Co^ Dos Moineis, Iowa. 

CASK For used mlcroocopu, binoculars, 
slide rules, drawing set*, sclent l nc Uvstru- 
ment?i. tools, caiueras. stop- watches, write 
dutaLki. Elman's, 2302 Van Ruren, Chicago. 



PERSONAL 



PLAQUES Make beautiful gilts. Photos 
fic. Booklet tells tlOW SI. 09. R. EdmOfid- 
son r 441 E. Main 5t,. Rochester. N. Y. 

WIN Contest money! Free information 
from our stall of winners. Persocuit Cen- 
tos! Club. Station F. Brooklyn, New York. 



COMPLETE Guaranteed course for iita- 
d roving vision without glasses SI. 09. Eve- 
sight improvement. Box 193, Hamilton, 
Ohio. 

““stammering BcEemiftoall? corrected. 

Practical, home training, Normal (Speech 
Mall Course. U3G Palmer. Grand Rapids, 
Mich. 



INCREASE Earning power, achieve pop- 
ularity, become Irresistible. “SjneceFS" ti?- 
vcaLs huw. 60c. Dohcrtv, 4S-2I 47lh, Wood- 
side. N. Y. 



WIN Prize money: Booklet — ''Success- 
ful Con les ting' 1 ^-shows how. 10c postpaid, 
Bulletin listing Si 99 .909. 00 prizes includ- 
ed, World Publishers. 4515-B Cottage 

Grove, Chi cato. 

loss Way's” To start a profitable busi” 
11*5*. Gel Popular Mechanics book Of mod- 
ern formulan and methods for practical 
specialty manufacturing. Price only si. 25 
postpaid. Popular MecllAnles Press, Room 
iC3P>, 399 E- Ontario St.. Chicago, 



MISCELLANEOUS 



ALASKAN Gold hUggeiS. for gifts, or 
souvenirs, from a prospector, if. 99, % 2 . SO 
and S5.00, M. Shim rook. Manley Hot 
fiprlngs, A l aska, 

DEPENDA BLE Mechanical Pencil. Name 
Imprinted 25c. Take orders, charge Mo. 
Adc raft. LaerossE. Wis, _ 

CLASSIFIED Directory of swappers, 
traders, collectors, nil over United States 
25c coin. Your articles listEd free, special 
Features Publishers. Au stin Texas. 

WIN Money! PrUetl Sample contest 
magaz ine .1 Oc Bu tl er . Bra xton. MJ-ts . 

treasure Hunter with modern in- 
^trumenta wanta work, T-Csngc. Box 1133. 
Columbus. Ind. 

GOOD Evcstaht without glasses. No 
drugs. Get my simple, inexpensive, hcW 
Invention. BPtlsfftCtlOn auarasiteod Dc- 
tfllla free, Arthu r Ja cobson, Upsal n. M l nut. 

READ Our Wnr and oil ad under Buai- 
neFS OPPOrtUhltica, it's worth answering. 
Royal Keystone Enterpnae, Berryvllto 
Ark. 



EMBOSSED Signs maCH id order. Name 
plates, manufacturers' display*. Chrlatmad 
signs, ttc. Any color. Sample with vour 
own mdv 25c. Si go -O -Graf. 739 Cole, 
gap Fra ncisco. 

PRIZE Contest money! You Cfth win 
likhtyl Stamp brtpga OpparlunttvE Na- 
tional Contest Bulletin, i Dept F > Box 
B34, G r and Centra l Statio n. N ew Yor k City. 

SEND SI. 09 And receive DrcJccI Durium 
Fo]nt Fen and Pencil set, Guaranteed for 
5 years, Beautiful Christmas gilt. Order 
today I lieilingham Fen. 70QA Broadway 

jCTielsea, toaa, ’ 

LUMINOUS Paint Shihrs in dark 25c 
Formu la &9C . Myera, Bog 36. Niles . Mich . 

LUMINOUS Fa Lnt Bttmple, UJC, 60c, 73c 
slaes.. Eastern, 1S5 Powell St,. Brooklyn, 



RECEfVtJ Gigantic malls, mu.gu.zj nes . 
aa moles. Your liautz in numerous mailing 
lists IOc. Charles Waltman, 460 Grand 
Etraet. New York. 



FIRE Extinguisher lor automobile, 
homn, office 31 postpaid. Universal 4 log 
West 22p d F i a Ce. L us Ang eles. CalLTnr ala. 

PRINT Your own pictures, 2 minutes 
(d<VVllKht) Ircm any negative. Oh carrib 
Ktationcry. cloth. KJt ai.M. uox 29 ib! 
Iron Rjycr, MichiRaat, 

HAND-VVO\ r EN Tics tl. Write for free 
sample of tie material and 32 colored pic- 
tures of patterns. Los cabin Haim wcuv- 
ere. 11 Post lion d. Orego n City. Oregon. 

COATS Of arms and Crests, Correctly 
painted in colors or black and white from 
heraldic description or furnished copy, 
ilO.CH) and up. Highest grade work. Her- 
aldic Studios, Is HP Oakdale Avenue Chi- 
cago. III. 



TATTOOING Outfits, supplier, illus- 
trated list free. Percy waters, Anniston 
Alabama, 



REFINE Used oi] without cost. Parti cu- 
Ia n.. F. Qerw lu . Fair view. Qg 1 atm riu . 

SWAPPER'S Friend, R4, Saline, Mich” 
lean, interests swappers, eollectora. 50c 
rear, aattmle i&e. 



L'OR Home, shop, office. Ton drawer 
cabinet 1 inch draw ora. Kit 

75c. Finished cabinet SI. 59. 10c extra vut 
Mtostwlppl, Attractive dealer proposition 
TftylOr craft, W, Howard. Hagerstown, Md. 



1 9. (ton MONTY -MAKING Formulas. Tells 
you how to make and sell almost every- 
thing under the sun; cosmetics, mucilage, 
anti -freeze solutions, battery solution, 
beverages, cheese, chewing gum, cleaning 
preparations, extracts, hair preparations, 
inks, bluing, leather polish, mirrors, per- 
fumes, polishes, typewriter ribbons, carbon 
paper, washing powders. Ho hid soap, and 
hundreds of other profitable articles. $4 
postpaid Popular Mechanics Press. Room 
(C393, 299 E. Ontario Bt., Chicago. 
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Writ* 



A COMPLETE SERVICE FOR 



Specializing in 



II PATENT U>n ts tibO-llneri ituriHi (rh refttn- 

Icrmi patent attorney. Write* ioe fii ■■ details, 
a» UH.HK’tNTNG ft rmVCT.OHNU— i *>f ywr |itfS*n- 

I and knVtfltliuEti*. DealgiLu ui'il InUiEilciil pcjiit-. 
1. (irt l |iaTE-(l. 



3 1 Mum-ir.*— built In "put ov?f" y<>ur I 'Lefts. 
C.ii i HtTi f im an mpJ i f- tlxporl.-i In > 1 1 1 mi. 

U-MfrlS. 

43 DIEM, TOOLS, pnlicrn-ij CJinOriB*, inelfll 
itfmpliiKK ote. 

5 ) MANUFACTURING— Jit any quuntillcfl. 
fhfc „ * « » . 6 > MAItKI-TING - «f 



Hr ri;] « i ii 14 dOvelnpn.Lb 7 nt of bc<ujlJ i'ant. 

ft. & 5. ENGINEERING CO., 17 ios» 42nd St., N. Y. C 




WARN CARTOON INC' 

Let a proOdiirot erutnonlst leach you this fan.rLnptini' 
IjrLhf-L'M-al Oil by HlAJl. PERSONAL Instruction. JWPI I i i-. . 
pmvRtv E uLurliLH 1 . Rectunmci-ujivii i>y America'*! fure- 
n.&#t cartoon I fits. Write for fr» dctmla, 

DORMAN Mr SMITH. POK C 5 ■> 7 . SAN RAFAEL. CALIF. 




MONUMENT 



*9 




0QWEP*Y 

FREIGHT 

TiTartil, 4 Gnan 3 taMcrt 3 F Hal - I.ow Prl>fM. IitltffnJ. Gllanm- 
|hJ. £recuii« wmrt. l i- - ■' ';> i. , < -l A < i.-Mi'lfa. Writ* L*i ■« sn«. 

U, S. MARBLE & GRANITE CO, 

A -14 Qncco. Fit. 

AA AND N SUPPLY C 

Bardina— Military, Span Gooth., Fimrtni, 

OfoiirF. Slion, nc. ! : r_ J | l|y' fart oc-w 4*1.1- 
log. to be rctlmnr-d oa lurir -:r ! it ;r 

Ik N Supply Co., *773 l»[(T St., Rkkinnit, Vl 




GET INTO INDUSTRIAL 

DESIGKIK6 
and DRAFTING 



Learn to make thedrawings and blue prints 
with which ail industry begins; karo also 
howto create new d csign s and new 
products- Learn how to irtiEinove and, 
r^-styEe old products em> they nave more 
"eyeappeal'\ more Belling power. 
Dta/iintf is a very big held, but 
drafting with Industrial de- 
signing L h twice na bis. I’actorlEH 
must cflrttl n uuU ftl y brUiis nut 
new models, new product*, 
and Improved drain n*. VoJ 
CHI! I cum bo l h Hnl>Jwts right 
In your own home In your 
ppans time. You cmi he trained 
for belter pay. I Cull prepare 
you Just m l have trained 
many hundred STiccrsatiil atu- 
. . _ ... dents from 16 to past Sd. J'E3 

iriUii yrm thoroughly by applied lnstrucll«m un actual 
work until you urn hold Eng a (com! paying powEtton. Com piece 
w-oriiiiiu outlie lurulihed without euro chirKO. Send coupon 
tor FR15fc DOCK 'Industrial fleals nilu? Mid l>rnl£J[Lg ,l T 
liuifilnecr Uobc, Llbertyvilk, Illinois. 




Enginwr Pete. 

Liberty* die, ILL Send for FREE BOOK 

Plcjiae .^cn it me h'liEE BOOK oh '"Industrial nealgnlng and 
JJraftlri|f ,r . Jdw> please CKUlain huW you aaaiat your graduated 
to JOott pu*itLuua lu these Hekla. 



I urRiuriif . aiw p 3 ease exp liuo naw you uaaiat your graduates j 

to good pu&ltlnua in these Hekla. Ill 

| Name I 



Address . 

Town. . . 



.Htate . , . . ,A se. . 



I 





PUT THIS 19^0 



fifrr/ coupon oh i c postcapo g> f tvff/rr today* 



adaptation 



Here ''a todn^s bigeeat radio value — 
the IMO TELEVISION- ADAPTED 
Midwest — at sensatinfutlty low fac- 
to ry-tq -you -price. Ania^ini,'', fotreigii 
reception. Absolute satisfaction yu."j r 
anterd on money -back basis. Other 
modeEa from 5 tD 17 Tubes, anil up to 
5 Wave Banda. •Scm] 1c postcard! 
for FREE 1940 cate log, ■ t/ser-* 

inti kr Ciisy extra money*} 

Sec Midwest’s Answer la TRADE-INS! 



CHASSIS IN YOUR 
PRES ENT CABINET 



COMPLETE CHASSIS 
WITH TUBES 
AND SPEAKER 



save tS$Q% 

30 days trial 

CAST PAY PLAN 



MIDWEST RADIO 
COttfOHATfON 
ClilUnniti, Ohii, 
Dipt, lft-H 

f^ernl me your new 
F It i. (■; catalog, 
complete details el 
your llhersii 
day Trial offer and 
factory - to - you 
prices. 



Name 



Address . 



Town $ta.tc. , . 

U-wi^Anent* Make Easy Efcira Monej r . 

yk h 



OheM'fe here | ] tor dmdis* 



14-YUBE 

CONSOLE 



COMPLETE 



MIDWEST RADIO CORPORATION 

Popt- 1S-H Cincinnati r Ohio 



HOW ViM0D£M/Z£ 

YOUR OLD RADIO 

MIDWEST fACTORY-TO-yOU. 
2.01* ANNIVERSARY SPEC/All 



ij?ri(iiijjr to adverti&em please mfrnih'cm Foj.ni/nr Mechanics 
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Be An ARTIST! 




.(AM TO DRAW 

— at home in your spare time 

Tlio fcacEnatUlg field Of Art Offer* opportunity to 
both men and women. Trained Artist* are capa- 
ble of earning $30* $50, $76 a Wfuk, We train 
you fight at home foe a sueemssful career in — 

COMMERCIAL ART CAR KSSS N G 

for 2i years W. K, A. gredeMea huva LNWIt ' ‘‘m jk hm good' 1 
in Art^WHY A’OT YOU? No pruviBun Art eipt- r I fttici. 1 ' 
nefltaaary- -«ur instruction is orwuieal mid thorough. Write 
for booklet — r, Art fur Plctiurv -am-i 
PToflt." fully dwribti course arid 1'WO 
BIO ARTISTS' OUTFITS tOrlihkiL CLlp , 
coupon — mail (dilay. 



FREE BOOK gives details! 



! Wash! 

■ 1115— 1 



ngtan 

-lith 



School of 



: Yen * T am Interested In learn ins to draw 

I rte Hook. '‘Art Tor Pleasure End Profit. 

I N.innrt , ... 

I A ddrees_.,..„._ ... 

! city.-. 




s.„ n. w., m \ & mp 



IngtOrt , O. C . 

I'Jpnso irnd me y 



..Aae. 



.State. 




Know Electricity as Experts 

Know It— and Get an Expert’s Pay! 

Whal about ymiT future? Who h Safe Today? fluKiy not the man 
w!hii 1st Contented to mtind still [ Know your lolj thorouefily — nre- 

E re yourself for jobs Ahead, To do Just thin thousands of men 

sc used 

The Croft Library of 
Practical Electricity 

” ■ “"‘P** 1 * cdiKAbat. Tl, i* faubdad ah prfcoUt*— cn, 

-D H^pqf ■Wrt-»I**M* UMMtnn -all wurt .,* it !■ ar[u*lL, Juise. h jHir.mtd from 

^Tjtr to «™ w,th U.I ECrf yf bfcT.I-b^d*! ?oa -am Wr JM « *« Hii ?ki 

“ I,¥ It, J-fet, *D ha si qf if, W ttolWllf Ik. ifci&L i| N ike da.dk r-uldii 

of 3 *,ttlO hifhlr iihmI «lto(rir=tl Hurfcr:n mij anjiimri. Ce^Ft telb you el.t ftstnc* 
s £“ ?*** *? *7^“ fM inn-tiir*. MjtoratafH, jiruiktuiM, n, T i-i-ii:tiil> pi, ttnMTWniwi. 

ebflall*. BTitobbimr.ay. dmUUnillan »v*4eini — -al-iLrira! mithiiMn nt * v »r-. |v,« — 

■lluiningUen in itn e^trv i.Iu.m -.i.r jiitiii Imptuml rriHtmli td ivhhur-- lnin» tud 
Ump «B«Eb, ett — iiow to ,h> ft ramplK* juli, liwu minUu, Jl e*i izornplaCwin, 

^ toIb«$i t 1155 pae« — New low price 
No money down — Easy payments. 

A'’: “P 1 * 7'~ 11 f.O Cfliriwi, M,1 tfl r !-,rJ »nd wfi -ill . r „„[ T!flJ t l| e Ht , : ,.r |£[ ‘tolrjrr,#* 

.■ Wri day* BuiHMtlBq nn ftamwaL W* fairs ali Ll.a Hi ft ""you aitt.t..* ha ublifa. 
jh nh rlMt lt * t ' F**wkp raJ H.M hn t*tn Ik'i and tb* hMrnK* nt tl.* nil 

Cl DO- Al U- in Anihi -';4llll til* rnupcir, VO«t h JmJ mm III* i.ont* jpnur«Hj 

1 
< 



i 



ffe pupniy yon 20 wpiirritc onffits of nmrl- 
ca! i=-jis ,T n : lit ei ruci Ai’fuirritu:, at do estfu 
CHttohep you k j nm [Vi-ti™! Electricity in 
yenxr own Hume Smp, No |)«.^'leu& eKirnrh 
cncoor iedvanorii E,lueatiun tLWH>sury. Life' 
tirm; EiniiJoynniut Service. Write for (tig 
Free Klcet ri cslJ ikiuk Today 1 No obti^tion 
CLtCTfUC INSTiTLTEp HD- A. MnsOSe, ill. 



ICE 



100 % Improvement Guaranteed 

Wh* btiiltl, ptrooptlmn th^ VOCul — ft(K 

o-ifiV — bet |jy fuudariieri tally soiat4 And 

DrJrntilhvidy eurr-rct n^rni , nnri al^ilutrly 

purjrfflflTcft to ImniKiVe dny Jiiinrina nr rDi'TtriiE 

. . Wiito hr #Aiw(.ffi,r T nU* !™A— «nl Fm. 
in. w!d rot run nnw Iibt# tK> Ti-i.-f y«u inui. Su litorp^ 
t'.ii- ti-i to urecR i. adtr IT ve^ri i.::I(-m inii.nl I,-, ptfiuiL 

PtRFECT VOICE INSTITUTE. Studio 1151 
Si E- Lake St., Chicaqe 




Speaking 



At liuine— Lu HiJiLre> tloie. ^tsuy everrotDe 
il sliiBo-frieht. ,l ^unaelr'CuJit : uit'ncfi nad ini 
CtUJLiW' earnlnK priwrr, r !. u easy wjiy _ Write 
ffrt fret booklet, tlmrtii It fffjfc ti'mii 
IV Ith TV orti* ll 1 i \ nh] uJ rn £QCOta. 
North ftmftfic.tn Irti tiluSe. Oru 1-1 lil 
NGOi Michigan Ate., m«|»i illiuei* 



BE A LANDSCAPE ARCHITECT 

AtnIiliioUr,7 lltTc - '! n pro ftwaJun far men nnd ■wemi'-n., 
Year.-rminfl il iun„ iit*n lntur«A| I rit; Fmi.Uyl H Q mu 

BtyUy COUIfiiL- kih i-.J l:.y riUlHJffHii. Write fCU' ITee iKMiklt'l 

’‘Sucretis thru Lemlnape Tnu fllnif, ' ' Write tc<Uiy , 

AMERICAN LANDSCAPE SCHOOL 

GlSa Grand flyrnup On Mn.nei, lawi 







Earn Cash at Home; 



W« paid M. H, |UT4 Fm oMw^tional njur crup 

-... ow - KHh ^ mueihrociTL^l rumlKh ntflUnlllB ; buy 

■ II Cfflpi. |]|R FREE eicluTP- booh If yntir 

Ullsr. ULiktahie. K*t. JS.JVf. XVritr IfAlay, 

tlnttfld Co., 3B4B Linneln Av., Dvpt. Tla, Chrca^D 



EXAMINATION COUPON 



| Me CRAW- HI LL BOOH CO ., J 30 W . 4 2 nd St .. New Tcrtt 

I |T.e rof I«fl J»!F* r eirtirtlh^liMi an *p t r tt tiL dig Crnft Lfbr»rv of Pr^tlc^l 

until ihi L-i ir l ,n - M iPcnlUlT 

UHIII 111 # |lfl f. r.l ?|r,..,l> i- |y L .,l If luM, wi n,to| I V|l| TflLurn III* li-ii t.. 

(Tt lnluf * pfBinpl ^4nli>m.n( write. pl*ln>v and nil In all linn,;. 

N Iittvs 

iFaroe Addren 

i rril * 11 11 1 + t- p ir ■ ■ ■ ■ ■ ■ aij-i iJtJ.iii ietel ■ a ■ a a a a a •■ M 

City aiuL Btii* 

P( f- L :■ r. i. . . . 



^ Name ^F flVuLpimy 



P.M. MO 




ECHANICS "WELDERS 
- COLLISION MEN 



GOOD JOBS and 
Mighty GOOD PAY 

Do you want to earn big money f If let us know which 
of the following tradeif you prefer. You loam by doing. 
Practical work, Eipei-L Leachprs, ldiw tuition. Tor&rinal 
ettectlen. It will pay you to investigate AT ONCE. Just 

chock the courses you’d like to Lake; and lllAkl today. You 
■will receive full information, absolutely without coat or 
obligation. Rut don't delay. 

Check the Trade You’d Like to Learn 



llV.-t n R-rrfifiy plenau, mention ropuhtr Mrehumeg 



□ Complete Auto Me- 
chanic* (including Die* 
ul) 

□ Ante Collision 

□ Metal Finishing 



□ Electric Arc and 
Acetylene Welding 

□ Spray Painting 

□ Uody anti Fender 

Bumping 



Ask about our “Fey After Graduation Ptan” 

Name * 



Address 



Mu tl the above al once ip 



MICHIGAN 



TRADE SCHOOL 

3758 Woodward Ave. Detroit, Mich 



Wrife Tot' 

FREE 

FOLDER 
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'WELDERS WANTED f 



ARTISTS MAKE MONEY 



ELLCTRIC ARC-DXT-ACET YLINI 
Ski I HU SVcIdrra imrrt to 5- 1 -T5 n dray. Tbf ilt-- 
■■talkl 11DW gFr 4 iU?r tlvm the supply. Lt'iirii Urn 
JllfihLy pal4 tniflff in 3 witIli ity !u«tu*l altOkJi 
wnrkd On? ni Ami'rlrn'ii kiirLsmpc ktIplio I >- 
T> [;l|il Ished I1JP3- 7 floor* of fiflnp*. Bli- 

ftursi'rl ljy w J<S i 1 1 1 Ludijhl ry. LhniLiU mini. 
Iht of aAuili'nr*. wnji^ks <-our„.- bn Elcorie 
Arr or Ai'i 1 Lyltrl 1 e V' i. 1 -! c It 1 1 3 ^ i Including rriiim 
juihJ iHitiitj. i ii l Sy |1D3, Writ* dr Writv far 
*• mil. on , AKk for ' "W L'lfli n.£ Facta," S tali' pfji-, 

GREER COLLEGE, Dent. 1 10,2024 S.WibMd A«„Chlc»Ed 



Fiuct out your ability. Send name, ago, occupation and 
Bikirckj: tor Free V ocational Art Teat, 

federal ScIl obtEf Inc— lljfl MhI fcW| Mfc« H|lli«*p ol tt i M|iW> 



ITALIAN ACCORDIONS 

HAND MADE. Wry beat. Loweat prices, 
Direct frnm FnCtCny ^jjr^entptivc. Send 
your name and jidrtn*fs?i fur FREE ratalr-g, 

ITALIAN ACCORDION COMPANY 
323 W, PQLk iT*. DEPT. f*-& CHICAGO. ILL. 






Get the New 18$ Page Book 
WHAT TO MAKE 

Get till* new bdflfc and turn happy tumm worksHop 
hours iniP •eUri t&Ph. I/IK pa^i-s [m L- ko. i with 3n- 



slnn:t Ions, plane, yaitiwblc dal a 
inji what la nuke ;unJ how IP 
UiaKe It. ' who ran Mai* si mple ieolj cun 

work from Etvia b and make It P v jV him a pTirflL 
Order Inky. Tells Itmv to niultij — Breakfast NqqJe 
- — Huirilrltflelr — Knee Hols Desk — Nl^lit hts — 

Twin Deck Beds — Modern Ik'iJnym Furniture — 
ClOckt — T'laaltc fanrllcitleka ■ — Bab Sled — ami 
icftrf* than a hundred other □ refill ami saleable 
■riiclcJ. 

POPULAR MECHANICS PRESS 

Dept. I4ti r 200 E. Ontario St., Chicago 



ihow" 




BURGLAR-PROOF 



* Gold may be stolen. Stocks and bands 
may depreciate in value. But knowledge 
— the ability to hold a better, higher - 
paying position — never can be taken 
from you. Training endures through de- 
pression and prosperity. 

Thousands of men in your industry-" 
men you will have lo compete with in 
the struggle for advancement — are train- 
ing their minds for the future through the 
International Correspondence Schools. 
Will you watch them advance — or will 
you advance with them? 

Whether or not you mail this coupon 
will help determine the answer to that 
question. 



rASS 






SieS 



Your Opportunity in 

AVIATION INDUSTRY 



Prepare bow to etep into a walling big pay poBitlon with your 
hi lure wauircd. 35. (MCI trained men nwltd right TW>w in 
Amcrlea's Tiurtesi. tfrowlns bill I un dollar InctuHtry, nay auttiorlUea. 
I3CH),U0(l (100 wnrto of isqulpmcdfc now back urtierefl for lack 
at capable worker-, it'h your opportunity, 

PRACTICAL INSTRUCTION 

fl> ™v to Imrr by the 8 pwi« fiy-ftem of [ipu> 
tir^L |,,utri,rthojj. Ynu ]j* liu Jjv If u Ir.d in inixly-Tn 
ij|i-l'^i| sla *bcpa under hiyliLy lr-imrJ ji»lr — 

fight U.L Lho tnhMiuLi of t-li* Dmarn'i ,im 4 >iL 

TRAINING FOR SUCCESS 

Orir ST. 000 aien h*Tt wra: to K amnu -Tlty [of 
Lraiiuri.ii in EJ,n ia,| 3J >*u,rn. Tlienr muni 
Lr a retutwi. h, J nwtmnmtf, A m*Tlr«,> pk>D(-t'r 
jnuLrmtgir, [ml to *o\,;|i uviaEwn Ln. 151 5. Hit 



LEARN 

ShHl Nlrtaf CiiBi- 

nunkhip 

• * 

Alrcrall Malrilm 

* * 

Uglam ISKhrnki 
* * 

[qlM Myhinki 

* * 

Flight EmlnHflnt 

a * 

[M(ljM4rlll) 

• • 

Inttiwtar'i A«rn- 
nkuikil Training 



mi-Ll|..H,Ln Hmpa llliiUnr-l bill 

’-T,-.Lr>' llinory riinilniited 

(r 9 .iqipg wndeiiwd into rhort, irttenatrv r.j.irn^ 

wh-jn lit fan far a jClXhJ ,,jti. 

SEND NAME TODAY 

L*\ h*al|i you & n r| yiruf nnj-per wwlm in 

A™ iiuri. Our frn T^ratkHjil ri*MSnjic« f-hc-uld jyfav* 
TMUld^la T'o-y mi at 3in^ to eciQatl«M Hjtli.-i.-r PL Kim 

PJS*. DR-IR9 oh cqijisjb below fnr y-uur frws fiui*y 
a! lw.m klr<i ^OpportAiQitiw ia AvkjtlMn" at wtH^ 

‘0 * HI K ll r! I l t Lbil iiUte u LCi tDCaflnl l-|>|.Aji* I, unHMu in ftU 

bn&cbm ai nvkUuBr 



LEARN TO DO BY DOING 




The Original and Only Sweeney Selraal In U. S. No Branches 

SWEEHEV AVIATION SCHOOLS, E. J, intinr. PmUtnl 
lb AfmlrHktratlDn Fairfax Alrpnrl , Kinbih City, kini. 

ftosH wnd iuii jdiet b«illct iutd r-ill rnfermatioB on ai>r i ^rtwii l li«ti in all briEich''!, 
al a i'u Lk'ii_ 



Nuaa 

Addro- .... 

Town. ■ H Lain . 



. Act' 




BOX 5S64-J, SCRANTON, I^ENNA, 
EAptoin fully hIjihU 5 «ir raui^s rnirkml X. 

TECHNICAL ANO INDUSTRIAL COURSES 



□ AfTrifiulturi* □ Air Pmke 

U Ait t>joilpijnrii nig 

Q AnhitUtunil UnfliuK 
n Afs’tl III*.: lure 
11 Auttp E-rufia^ Tuar-ep 
(1 Auto Tmhniei&n Q Aviation 
Li Bnilcruxikin^ 

□ BriJc« K-ii£iiiif‘'*ririt£ 



□ Mma«iiL( Men at W^rk 

□ M.inufswturir of I'qIp god Paptr 

G Marin.; 

□ Man tin.n.i cal Fnpji nnriim 

LI Navigation f.] Tullpru Inn ki till 

U I'tmrtoat-y LJ numblmt 

U Frutkil TottiplLO ay 

□ raultrv FaTiTiLm 
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COOL SMOKING “ 

IS NO. 1 WITH /VIE TOO— 

PfUNCE ALBERT STYLE 

NO MORE HOT, i 
FLAT-TASTING SMOKES J 
, , FOR ME! - -d 



r COOLNESS SCORES ■ 
k WITH ME FIRST IN ~ 
PIPE-SMOKING. THATS WHY 
I CHOSE MINCE ALBERT. ■ 

f ITS PLENTY MILO, YET 
l TASTY ENOUGH FOR f 
Lt ANY MAN ! 



RIGHT YOU ARE! THERE'S 4 
NO OTHER TOBACCO UKE BA. 

FOR SMOKING COMFORT. 
AND THAT CRIMP CUT 
r SORE PACKS RIGHT S 
v FOR EAST DRAWING! U 



IN RECENT LABORATORY "SMOKING BOWL" TEST5, PRINCE ALBERT BURNED 




Z>E&R££S COOI&? 

than the average of the 30 other of 
the largest^selling brands tested * . . coolest of all ! 

P IPE-SMOKERS get what they want in Prince Albert, 
That's why it’s the world's largest-selling tobacco. 
Prince Albert's COOL burning assures your smoking 
pleasure — the rich taste and fragrance of those choice 
tobaccos is not destroyed by excess heat. That means 
REAL SMOKING COMFORT tool The "crimp cut” 
and “no- bite' 1 treatment are also exclusive Prince Albert 
features. Enjoy them in your pipe today! 

(Try PA. in “makinV papers too,) - 






Copyriiilit, 19110 
H. J. Rry fm>1hLi Toflmccw Cq . 
WiostQO ■ Salem . N. O. 



50 



pipefuls of fragrant tobacco in 
every handy tin of Prince Albert 



VUnce. 
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By R, Ernest Dupuy 

Major, U. S. Field Arhllerjj 

(/jTTyVL//* 4 

' | MNKS oh the ground, plants 
in the sky, pig boats under 
water; radio direction finders, 
mechanical fire-control comput- 
ers, automatic rifles — its a ma- 
chine age in war as in peace. 

Many of us are inclined to make 
the rash conclusion that war today 
is entirely an affair of machines-™ 
with robots taking the place of 
flesh and blood. Nothing could be 
farther from the truth. War is 



Courtesy TJ. S. Army Signal Corps 

Wf iaj K-mm. howitzer and, below, ft tight tank leaping the 
ground in demofljfrtititi/z of its Crosscountry capabilities 
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4 HAQJO tAftJ AtjCDMfANr 
£ACH WTTLrf 



FMLJWATlC T't*i fOJU 
H 1 &H-SPE (b ^VEHC 



‘ ifLl T 1 E,^ 1$ Pt It JkAFIp 1 KiU Wl I.YE JL^'.lE 
P* WHaOUTflHfl iHC of t ft Hi K> E 



FAITTPAWMT WITH THE HALF -TftACk. PftIHE MQVE.1^ 



AIDED M AlftriANE. ' 

Spotting' TM t mc~ 
AD& feat h FitiDAH* 
mLEKr*-l6HtV75MM 
MOTL'rt£EM- -SHELL TM£ 
(HEMYSiTftDKG 90$b 
Y10MS.AHD ACT TO 
INTERCEPT THE 
ARRIVAL OF H|5 
RESERVES 

I 0-47 AERPLANE t AUMJT 

DFTHi IZ40MIWAT1QH 



- f r* • 



CHEMICAL M DATA P, CA fcfcl AG L 



^ BPLOOIMC S H ELU f*DM tuti E A l CM ^ MOAT A U 

CREATE TS-IE SMOKE CLOUDS WHICH BUND TH L HOSTI l E ANTI-TANK GUNS QfctERUATION 

(THE BIUGADl MA4 (2 OF THElt MOATAM ) 

wi ~~ : — 1 ^mr — ; ■ ’ — ^ —rs^m 
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TtfEMAlti ATTACK! CJlAtGE Of T»l CO^MT CA ItW I £.N T. FAST f MW J ARMED 
- -■I t hi 30 *ND’50 cai iflEfl Machine Guni:_4ScAii&EAiUB irtAiUiN? 
['TOMMY) GUN! A^D-45 CAllBE R AUTOMATIC Fl iTM&THi BfUGADtS 
112 03frHwreAHi E E F e CT I V£ LY E HGAL, £ TVEFlANM Of THE ENEMY 

POSITIONS -COMM AND* «J QF AU COMBAT CAR UNITS A BE tJl CONSTANT 

tvAD'WaY aAChO coMv..iHif^TicN wiTM m EAcmiilfaate PJ - 



Mechanized forces which mere unleashed against Poland have their counterpart in the 
Seventh Cavalry Brigade of the U . S, Army. Its equipment includes speedy, heavily 
artjitd and armored reconnaissance Cars and tough “hell buggitS ri -=~comhat cars. Drom* 
ings show flow.’ fA* EtWgflde would use ifc equipment in battle 
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hone KxoajtmiMAiM 

frTTfeCKIHt ENFWHM5T 

£f ff?.7KD-TU|ji J-- 

SAMti IJWEO&JICTrgtOF 
*lP^ 1 ’l*HEa,AAWOKrp 
tf-RS AND KDutOfcs 
AW5TED f-y uotq*,- 
CTCtf icnuirj^ntsE 
IWTEMM iilOmiH’ 

SIVF LV MiFO TO cwny 
UEJSAfjF£T*u TMWf 
ftAPlO F£RMITS IkiTAhiT 
tDKTflULT ■Wits* HEADOl^H- 
TOP4 OTAUWITi QF 
TTMf BRJOADt. 

NOTE; All ORAWitiGS 
S«OW THE VAftChlS 

UNITS !'J CiC'lt FOfl MA. 

TlOW. IM ACnjfL Aattie. 

fflACT^E TUFTflP-E 
MU< u DliPtfcSEP AND 
SOME rifM5lMflACH III 



MWMiiffGUii 
THiPOO^ ',r\ t p '• ,W JS 

vmuciw tJtnavx; 



Jif^Eona/ cf ra in t ng s of the manner of attack employed by the Seventh Cavalry Brigade, 
which comprise* a total of 650 vehicles and 2,280 officer.? and men. On tbit, arid th e 
poffe opposite* the vehicle s (rrt! shown Ifl /or mat ion, but m a real 1 battJe they wouM 

attach in open ranks manner j r*du<mjif cAonee* of damage from enemy Are 
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CuOrleay U, S, Aren? Signal 



Top w rifleman ready to attack when smoke screen becomes 
effective, and, right, mechanized cavalry combat car. Cen- 
ter, rtetU and old in army supply transport. At left it the 
supply truck of today, at right the escort wagon of World 
War days. Bottom, tanks operating in shorn battle 



waged by men; men drive ma- 
chines. Mars is si mply utilizing the 
latest in mechanical developments 
as he has since the first caveman 
found that by rushing on his op- 
ponent, stick or stone in hand, he 
could do better than by walking 
slowly at him, barehanded, 

That first caveman didn’t know 
it but he was utilizing the basic 
elements of mechanics — force and 
motion. Ever since that time men 
have taken advantage of mechan- 
ical contrivances on land and sea. 
Invention of the wheel 
was the first step toward 
the earliest form of tank, 
the chariot. The sling, the 
bow, the arbalest, the bal- 
ks tae hurling great rocks, 
later gunpowder, usher- 
ing in firearms — all of 
these things are machines, 
some invented for use in 
war, others adapted to it 
from pacific uses. 

And for each new in- 
vention in offensive, each 
improvement in the art 
of war, man in turn in- 
vented something to de- 
fend himself against it, 
from the shield of hide to 
the armor plate, from the 
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si mpie shelter of u tree or 
hummock to the Maginot 
line and the West walk 

Fire and movemen t, 
striking power and mo- 
bility are the aids man- 
kind has been seeking 
since that first caveman's 
roc k - i m pie m en ted rush. 
The two things are die- 
metrically opposed. The 
Roman short sword 
stopped the Greek pha- 
lanx, the British longbow 
the armored knights of 
France. The machine 
gun's stutter sounded the 
knell of cavalry’s earth- 
sh a k j ng eh a r ge. Armor 
and armor-piercing pro- 
jectiles have vied with 
one another since before 
the invention of steel. 
And now the perfection 
of the motor vehicle has 
brought into being the 
mechanized forces — - 
troops t h a l figh t from 
moving vehicles, differing 
from the hide-armored, 
sc y t h e-a rmed, ar r o w- 
shooting chariots of an- 
cient history only in de- 
gree of human invention. 

The fight between firs 
power and mobility has 
always brought about a 
compromise, for the fast- 
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T op, reconnaissance maforcyclr rjitfr- 
gassed area. Center „ types of tanks 
and cart in ii^c, with essential operat- 
ing data. Bottom, tank attempting to 
break through a barricade 



er the movement, the less pro- 
tection can be carried. Con- 
versely, the heavier the protec- 
tion, the more massive the 
weapon, the less the speed. In 
our own Civil War railroads 
were prime factors for mobil- 
ity: so too in the A ustro- Prus- 
sian war of 1866, By the time 
of the World War, fire power — 
the long range punch of artil- 

{ Ccnilmued to page 1-JtJA) 
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1,000 Lenses Take 120,000 Pictures a Second 




Pictures at the rate of 120,000 
per second are made with a cam- 
era having 1,000 pinhole “eyes,” 
Engineers of General Electric 
company devised the camera to 
help them study the behavior of 
arcs in circuit breakers and other 
electrical apparatus. Instead of 
glass lenses, the camera has 1,000 
holes one-hundredth of an inch in 
diameter. Glass lenses, it was 
found, caused distortion in the 
pictures due to inter- reflection 
from the brilliant light of 5,000 to 
50,000 ampere arcs, which is equal 
to the brilliancy of forty million 
watts in photo-flood lamps. The 
him, measuring four and one-half 
by forty inches, is placed around 



Top, Itff, adjusting i lights before camera is put into 
operation; right, drum perforated With a thousand 
pinhmtes that serve as Jense*. bottom, action of arc 
recorded on fflm jtudiedf by engineers to fforn more 
otoyt eleetfifftj'i behavior 
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Radio Time Is Regulated 
by Two-Way Clock 



the inside of a metal drum encircled by ten 
rows of holes. These are so arranged that 
no two holes are exactly opposite each 
other and only one of them comes into 
photographic position at a time, A one- 
half horsepower motor turns the drum at 
7,200 revolutions a minute, thereby per- 
mitting each of the pinhole openings to be 
exposed as fast as one-one-hundred- 
t wen ty- thousandths of a second. The drum 
rotates within a cylinder fourteen inches 
in diameter, and as each of the 1,000 pin- 
holes passes a slot extending the width of 
the film, a picture is taken. Pictures are 
about pne-third of an inch, square. 



,eel for Drying Fishing Line 

Is Wound Automarically 



Clodt with two dials runs forward and backward fa 
help in timing radio programs to thi second 



Split-second timing of radio programs is 
made easy by using an electrical clock that 
tells at a glance how long the program hqs 
been on the air and how much time is left, 
Actually it is two clocks in one. The dial 
of one moves clockwise to indicate elapsed 
time, and the other counter-clockwise to 
show the time remaining. 



Streamline Tractor for Airport 
Has Six-Cylinder Engine - 

Ai 

to keep up witijthe design of modern air- 
planes. Their job is to haul the giant air 
liners about the hangars and air held. The 

new model is powered with a six-cylinder 
automobile engine. 



Drying reel fltrf omtif rcLift y Ltr’frtirfs fishline from easting 
rod und is reset far use when fine is rsmtitsad 



With a self-winding reel on which to 
wind his fishline, a fisherman can dry the 
wet casting line quickly with little effort. 
A damp with swivel mounting secures the 
winder to any vertical or horizontal sur- 
face. Hook the line on any of the wire 
spoke-s and press the button, and the reel 
automatically winds the wet line from your 
reel onto itself. In a few minutes the line 
is dry and can be rewound on the casting 
reel — and this automatically resets the 
drier for the next winding. The unit will 
handle 100 yards of silk casting line. .3 



0 t VM & “ 

Airport tractor Far hauling airplanes around hangars 
is streamlined for rnoi^rnfAt in close quarters 








more than an hour Capt. C. R, Bow- 
man had boon Hying blmd at J]ie jioh^ " 
trols of the "Main line r,' u cSw^^tfV^^ins 
were fastened securely around his side of 
the cockpit. He had flown off the field by 
instruments alone and since then he had 
banked the plane in turns, stalled it with 
and without power, and performed other 
maneuvers that the voice in his earphones 
dictated. By now he was completely lost. 

" Okay, Dick t let's go home.” 

Sitting in the co-pilot's seat. Assistant 
Flight Superintendent Bob Bergcsen of 
United Air Lines' southern division gave 
Bowmaij his final order over the inter- 
phone, That didn’t mean Bowman could 
urtsnap his curtains and look over the side 



A. l*»p turned an, plant Maris turn. 

H. \utf from Hrtrian corns* over loop- 

C- Cnnunucs sfraSfiht until signal return*, 

D- Lonp muted for second null to indicate *.ide rtJttion a* cm. 

E. Loop rotated to position and plane lUTOttl 10 receive 

ruill iin nose. 

F. Heading of plane fhinaed 4 * decrees til Inwwpt nearest leg- 

C- Pl.ifje turns toward jpllon and the* *cro» it to opposite 

1 1 1 - 

H r Pilot ntikft laCFdegiee turn and llie* hack over nan ye station, 
dt’^endiny 3s he rites .i tori' tinjl approach ley, 

l.iication procedure taker, jh-oui three minutus sit ^ny reasonable div 
urtce frL?m r.inp*-* mlUm 



Circle t pilot is cvrtaintd off while fest flight is under 
may. Center 1 , DC -5, sixteen-passenger transport * 
BelaWf how pilot finds airport while flying blind 
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Left , Bennie Howard demon- 
strating throttles in DC-4. 
Rights instrument, j : n 
strator* m hand, has cross point- 
ers which pilot fallows in mak- 
ing landing. BtloW, special 
antenna, atop fuselage, makes 
possible uniform reception of 
radio signals required in mak- 
ing instrument landing 



him to locate himself. 
Making sure that the di- 
rectional radio loop was 
pointed Fore and aft t he 
switched its circuit to his 
headphones and began a 
slow turn. When the re- 
peated dots and dashes 
faded out he straightened 
his course. A few more 
adjustments to the loop 
showed him the direction 
to the nearest radio beam 
from the range station 
and he steered toward it 
By now he had enough 
data to enable him to de- 
termine his exact geo- 
graphical position. 

All through the lest 
Bowman had been flying 
by manual control. The 
image of his plane on the 
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artificial horizon told him 
his position m the air and 
the altimeter gave him 
his height The air speed, 
compass, rate of climb, 
and the bank and turn 
instruments supplement- 
ed the others. After he 
flew to the radio range 
station he was required 
to turn to the final ap- 
proach beam that led to 
the field and descend 
along it until he reached 
a certain minimum alti- 
tude over the airport 
Every six months Cap- 
tain Bowman and every 
other pilot in charge of an 
air liner must pass that 
test. The check pilot who 
gives the examination sits 
in the clear and can take 
charge of the airplane if 
other aircraft approach. 
Blind or Instrument fly- 
ing is common today 
when weather obscures 
landmarks, and the cheek 
flights that pilots make 
include combinations of 



circumstances more severe than 
they would encounter on their 
regular runs. Aside from their 
tests the pilots spend considerable 
time “under the hood” to increase 
their proficiency. 

United pilots are already prac- 
ticing blind landings in anticipa- 
tion of the time when they will 
land regularly with passengers in 
zero-zero weather, just as they 
practiced instrument Hying for a 
long period before they carried 
passengers through heavy weath- 
er. R, T. Freng, flight director of 
United, has made more than 1.000 
blind landings, each time guiding 
his plane directly to the field and 
putting it down gently on a 100- 
foot wide runway with- 
out seeing the ground. 

Details of the instru- 
ment landing system, 
worked out by the Civil 
Aeronautics Authority at 
its Indianapolis experi- 
ment center, include a 
sharply defined direction- 
al radio beam that guides 
the plane to the runway 



Top, Aouj pitot's comps Cf mg Ftf is curtained off, gXcmi in;m£ tar- 

t rid SB that contains o,rt which trotting itfire is umi'cumd to diminish 

static. Bottom, nose of PC-d opened to expose radio compass loop 
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and a "radio glide path 3 ' radiation 
from a separate transmitter that 
creates radio waves that gradually 
incline upward in a dishlike pat- 
tern from the held. As a forerun- 
ner to absolute blind landings pi- 
lots will be using this system this 
spring to assist them 3n making 
landings in limited visibility. 

On the Douglas DC-4 trans- 
ports that United has ordered for 
service in 1941, blind landings will 
be facilitated by the nose wheel of 
the aircraft’s tricycle landing sys- 
tem. Landing this plane is already 
partly automatic. The job of 
steering it can be handed over to 
the automatic pilot, which also 
takes care of the ailerons* and all 
the human pilot has to do is con- 
trol his rate of descent. The nose 
wheel forestalls any possibility of 
ground looping with the rudder 
control set. 

Control surfaces are so large 
that booster controls are provided 
to help the pilot handle the plane. 
These planes will have sealed 
pressure cabins and two-stage 
engine superchargers so that pas- 
sengers can bo carried in comfort 
as high as 20,000 feet for greater 
speed on long flights. In the cock- 
pits will be ground- to-plane radio 
teletypewriters to take dow T n 
weather reports as they are broad- 
cast, relieving the crew of the jobs 
of copying the signals. Terrain in- 
dicators that use a radio echo to 
measure the distance to the ground 
will be another new cockpit in- 
strument Another device will turn 
on a warning light to show the 
proximity of another airplane, 

More and more, aviation is de- 
veloping radio into one of its mast 
useful servants. If a United pilot 
finds that static is so heavy that 
messages are not coming through 
he simply pushes a button and the 
interfere nee falls away to a whis- 
per, The button operates a reel in 
the tail cone, releasing a short 
trailing wire that discharges most 
of the static behind the ship. 

(Continued to page HSAfr 



“Hoopcycle” Carries Rider 

and Motor in Rear Wheel 



i 



Motor and scat for rider are mounted intide hooplike t&heel 
which is steered by handlebars attached to small front wheel 

Fifty miles an hour and 250 miles on a gallon of \ 
gasoline are claimed for a mo tor -operated “flying 
wheel.” Driven by a small gasoline engine mount- 
ed inside it, the hoop also circles the driver’s 
Steering is accomplished with handlebars 
to a small wheel at the front. The inventor, an au- 
tomobile mechanic of Glendale, 
yea redeveloping his idea, ^ 'f 
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Tilting Reflector Above Torch 
Softens Light for Portraiture 



Softly glowing light, 
especially desirable for use 
in portraiture, is shed by a 
photographer’s lamp now 
available. Indirect lighting * 
is achieved by a flat-sur- 
faced tilting reflector 
mounted above the stand- 
ard of a torch typo 
Tli is can be adjusted to any 
angle so the light will be 
cast wherever desired. Re- 
move the reflector, and the 
unit serves as a floor^mp 
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u Frozen” Model Reveals All Points of Stress 









Machine parts that must with- 
stand heavy strains are made 
safer through a testing process 
developed by a research engineer 
of the Westinghouae laboratories. 

A transparent Bakelite model of 
the part to be tested is placed in 
an electric oven and subjected to 
a load such as the full-size part 
must endure, then the heat is 
turned on. For art hour the test 
piece "cooks” at about 240 degrees 
Fahrenheit, reducing the Bakelite 
to an elastic condition in which 
deformation of the piece results, 
due to the stresses which are ex- 
erted on it. The load is left on 
as temperature is lowered, thus 
^freezing” the deformation when the ma- 
terial returns to the solid state. To the 
Unaided eye the sample appears unchanged 
after its heat and load treatment. Here is 
where polarized light comes in. The in- 
vestigator cuts a slice through the model 
and places it in a polariscope, resembling 
a tfiant magic lantern. Polarized light, 



Top,' left, placing Bakelite test piece in palnrtscope ; right, pa^ 
tern repeals stresses in crane ha<>h* 6ftd t belpw, in disk 



which vibrates in only one plane instead of 
scattering like ordinary light, is passed 
through the Bakelite slice. As these light 
rays come out they are captured by an an- 
alyzer and form a picture of the stress lines 
In the model. By studying these lines, the 
engineer sees where the greatest stresses 
will occur in the part he is designing. 



O'Way Facsimile Unit for Planes Offers Rapid Communication 






Two-way facsimile communication is 
possible for airplanes* automobiles and 
small boats with a transmitter weighing 
only twenty-fiste poring. "With the light- 



weight unit in an army plane, the pilot can 
fly over enemy lines, mark information on 
a prepared map, then place it in the sCfm- 
nev and 
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Stop Signal Worn on Sleeve 
of Driving Jacket 



tery which can reach the objective by 
gunfire. Complete secrecy is obtained by 
using any of the present “sc rambled'’ radio 
methods which can be decoded only in 
pre-arranged facsimile receivers. Jam- 
ming of the air with distorting signals on 
the same wave length has little effect on 
facsimile transmission, since this results 
merely in graying the background but 
does not obliterate the intelligence which 
is superimposed upon it. In peacetime, 
airplanes and ships could use the facsimile 
system to exchange weather maps and oth- 
er information with ground stations. 



Giant Streamline Loud Speakers 
Broadcast Music in Park 



Driving alrth Word '‘stop" OuMiW trt Ijfjgftf 

reflector* mpi. j hand signal eusief Id Jffi at night 



One of the latest fads for motorists is a 

driving jacket with the word “stop 11 out- 
lined in brilliant red reflectors on its left 
sleeve. It adds safety to hand signaling 4 
since drivers coming from behind can see 
the outstretched arm more easily when 
their lights shine on the red reflectors. 



Motorcycle with Fluid Drive 
Starts without Jerk 

Using an oil or fluid drive, instead of 
gears, for transmitting power from engine 
to wheel, a motorcycle is started smoothly 
without jerking, New in design, the ve- 
hicle carries either a one or a two-cylin- 
der engine on the front fork. Standard 
straight- side pneumatic tires and drop 
center rims are used. 



One of two f^reamftnB Houcf speakers erected in San 
Francisco to broadcast music and a/iiiauncemeRfs 

Q<J& UA lo o. 

Two giant loud speakers! facing each 

other from opposite ends of a park in San 
Francisco, Calif. , add a touch of modem 
design to the surroundings with their 
streamline construction. The towering 



public- address units broadcast music and 
announcements to holiday throngs. 



No jerking is noticed when this motorcycle Starts be- 
cause gtars have been ?epfjii£ed by flm'cf drive 
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FITTING ^*>1 

POCM r M EO.E 
'MOSELiAl^ tf 

fitted NICHED 
-SlrOpE AT-T&CH- K 
“ME NT TO ' ' 
CAftftlACCSSSv! V 



CATWALK FROM WHICH 
STILL PHOTOGRAPHS 
MAY Q£ TAKEM-TME 
OVERLAPPING PV40TOS 
RECORD TH E ENTIRE A 
COURSE OF TUE \ jM 

model 

ioft.deepturming^v^M 

BASIN. WERE THt 
BEHAVIOR OF 
MODELS IN 
TURNS 



ON CARRIAGE 



MODEL 5 
HANDLING 
OOQM 



structural 

MODEL SHOP 



WELDING 

SWOP 



STOCK AND 
TOOLROOMS 



MACHINE SHOP. HERE 
MUCH OF THE 
IX PE Ri Mi NT AL WORK IS 
CARRIED ON AND CERTAIN 
MEASURING INSTRUMENTS 
TO BE USED ON NEW SNIPS 

ARE manufactured 



GLUING ^gBsB 

MACHINE 

WOODWORKING 
SWOP WHERE 
WOOOEN MODELS 
ARE CONSTRUCT ED 



PROFILING MACHINE 
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Shown here is the t3 t 50Q,0Q(l ha^irt hcinn fcuift by the naPy at CardeHOch k Md. t fat tenting sea- 
worthiness of scale modcts of America's future battleships y torpedo bout i t other naVnt Craft artd 
merchanl ships. Self-propelled models with lights mounted fore and aft wilt be photographed 
to show up defects in maneuverability. Mote fAflfl 250 per tons ItulJ be employed at ffi« basin 

iJUsupicC ftt.M,.., t~A OK+eUJ 
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At, 



WJt4.0 



TUE.O U tw ’iJu I CM ^ 

MODELS ARE CONVEYED 
■>£? roMPUTiNtj 

ROOM 



CAMERA 



V DRAFTS 6 
A ROOM 



s.cajSR-v' 

D^SS*. 



DtTP &ASIN 
Q> FEET DEEP 
5L FEET \1JID£, 



ARtLS uFON * 
WHICH CA Rft I AGES 
TRAVEL FOLLOW 

Curvature of 

THE EARTH ^ 



GENERAL ASPECT OP DAVID W TAYLO R, MODEL BASIN 

expansion joints facilitate 

y ADJUST IAENT of (ROOT TO TH ERMAL CHANCES 

\ HIGH-SPEED BASIN EO FEET 

A^E5*Wba\ DEEP PERMITS SPECIAL SPEED 

TESTS AS OF MOTOR 
EDO -BOAT 



aluminum painted 
Roof reflects 
SDN S RAYS AUO 
AIDS IN PREVENTING 
OVtRutATJPlG OF 

fc. wterioiv 



Because extreme precision is essential far tests m the X ,200-foot basin, it is air conditioned and 
draftless, heavily insulated and the temperature is maintained between surly and seventy de- 
grees, The rails on which the towing carriages ride are even adjusted to the earth's curvature. 
The tests arc recorded on delicate instruments and Wave patterns are photographed 
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Socks Are Mended by Patch 120 shois p cr and three thirty- 

| * if) ti | caliber machine guns fire 5.1 shots, rnak- 

Vulcamzea over Hole eng a total of 5.220 shots a minute. With a 

motor of 200 horsepower, 114 miles an 
" : ~ Ill'Ll i‘ is | h ..••:ib|. ! - D- ■ i - ;vd by Aii;.t[- 

can builder, the tank is flj;e^elded of bul- 
' let proof armor plate to eliminate rivets. 

'' "■ The welds themselves are bulletproof. 

i g fi % rjMK The turret rotates freely to give complete 

range, and glass two and one-half 
mm- inches thick gives full visibility. Mounted 

* on bulletproof tires, the new mobile unit 
r ^ has little difficulty traveling through mud, 

jMUj 1 sand and broken ground. 



at for Building Target Pistol 
Requires Only Hand Tools 



.Small patch held in hand it *‘ttulcani£tid ,r oVtr hale 
in stocking by special heating device 



< 4j Socks can be mended without darning 
by a process similar to that of vulcanizing 
patches on auto inner tubes. A patch is 
placed over the hole and then a heating 
device is applied. This results in a finished 
rriend without any lumpiness like that 
which sometimes appears in darning. 



vTour-Gun Anti-Aircraft Tank 
Fires 5,220 Shots a Minute 

Intended as a defensi ve arm against low- 
flying aircraft on ground-strafing missions, 
an arc- welded combat car is equipped 
..with three ma chine guns and a cannon. 

The automatic cannon fires at the rate of 



Top , designer sights target pistol; below, complete 
homemade pistol and parts from which it is made 



Sportsmen who want to build a target 
pistol in the home workshop can follow 
blueprints worked out by a Wisconsin 
man, using hand tools for all except the 
turning of the barrel, which requires a 
lathe or grinder. This shop hobbyist has 
shot down toy balloons a quarter mile dis- 
tant with his homemade pistol. If is a 
,22-caliber weapon with twelve and one- 
quarter inch barrel, A pistol that might 
cost SI 00 and more in a gunshop may he 
built at home for about fifteen dollars, 
The complete kit of parts is available in 
or ready for assembly* 



lh-s peed bulletproof auto Lvith rotating turret on 
top is designed to combat lour-fiying airplanes 



rou ; 







Build in-g the story qf 'Tinocchlo" for the 
co'orful motion.- picture version o-f the fairy 
tale, members of story crew study sketches 
for a proposed sequence 
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A CROSS the screen you'll watch a 
/A whale of terrifying sire swim 
/ A lazily, his powerful muscles un- 
dulating in blue-black waves 
along hb back. 

When lie goes into a fit of rage and 
bushes up mountainous seas with that 
gargantuan tail you'll forget that, after 



(£- Well Dlsn^r Ptflrt, 

Njlic-fTiflieE} nhdi^lng bucksbo-f in rubber 
baltqtms t<n product sound #ffech for 
Monstro, Iho what#. L»ft, anpmator 
ehccki his own eiprctiion in mirror in 
drawing wondering expression on J. 
I Worthington FouifeHow 

all, he s only a color cartoon hav- 
■ ing a furious time in a three-by- 
^ five-foot pool. And that he got 
his start as a model with syn- 
thetic ribs which could breathe 
if the stunt man was there to 
pump his lungs full, 

Fairyland is hack in Holly- 
wood again. Even before ki 8uow 
White arul the Seven Dwarfs 1 ' 
■■m had rung up new box-office rec- 
ords, Walt Disney and his staff 
were sitting up nights reading 
fairy talcs and thinking up ways 
of bringing them to life in livelier and 
more colorful vein than ever. Several 
technical problems were solved before 
“Snow White* 1 went on the road, but it 
was too late for changes and the lessons 
learned then will benefit fairyland's sec- 
ond full-length Technicolor production, 
41 Pinocehio.” 




Music for thfr picture ii produced by com- 
poser {left, above) who checks score with air 



of Movieole et right, Sound effects man Splash- 
ing peddle in soapy water (right). Disney mul- 
ti plane camera which makes possible new tech- 
niques in motion pictures 

Dimensional models of not only 
characters but various properties in 
the picture were created for the ani- 
mators to use in making up the car- 
toons of which the motion picture is 
composed. These models were regu- 
lar little figurines designed, sculp- 
tured and cast in the studio's char- 
acter model department, and painted 
in the same colors in which they were 
to appear on the screen. These 
models enabled the animator to ob- 
tain a more concrete idea of what the 
characters would look like from every 
angle. 

In connection with the creation of 
the character of Pinoeehio himself, ac- 
tual puppets were created by the 
model department for the use of the 
animators responsible for the live 
marionette hero of the famous story. 
These animators took lessons from the 
fellow worker who created the pup- 
pet. A well-known puppeteer before 
joining the studio, he showed them 
how to make Pinoeehio go through all 











®W*U [lirf,|.; r Print, 
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Colors for 'Tin&cchte" cam* from 
paint laboratory in which more 
than 200 new types and shades 
have been produced sine# the 
making of "Snow White,' 1 Thii 
brings the total number of colors 
and shades up to more than 2,000 



Chocking up on recording equip* 
moni on sound stages must be fre- 
quent in order that music, sound 
and dialogue be as nearly perfect 
as possible,, The technician is 
shown checking board responsible 
for one complete sound stage 
set-up in the Disney studio 






sorts of antics. This was 
necessary because although, 
in the story, the puppet is 
alive, he is still wooden, 
and therefore cannot move 
as a real boy would move. 

Other properties which 
helped the animators in- 
cluded a little stagecoach 
perfect in every respect, 
even to the tiny lamps 
which were lighted by 
means of hidden batteries ; 
and the wagons used by 
Strombali, the puppet mas- 
ter in the picture. Motion 
pictures were shot of all 
these vehicles as they were 
t r u n died over miniature 
roads- -bumps and all. 
These movies were used by 
the animators for study and 
inspirational aids. For the 
illusion of weight, the little 
coach and wagons were 
weighted with pieces of 
lead. The bumps in the 
"'road** were made of 
sponge. This combination 
gave the exact appearance 
of heavy vehicles, w r hile the 
miniature springs rocked 
them from side to side in a 
realistic way as they hit the 
sponge bumps. 

In the story of “Finoc- 
ohio ? ,? the puppet is cre- 
ated by an old woodcarver 
named Gep petto, whose 
quaint old house is over- 
flowing with toys, musical 
gadgets, clocks, pipes and 
furniture to delight the 
hearts of young and old. 
Many of the objects drawn 
for this animated produc- 
tion had their actual inspi- 
ration in counterparts 
which came out of the char- 
acter model department. 

One clock shows a moth- 
er with a small boy turned 
over her knee. One of his 
hands is caught in a jam 
pot. As the clock strikes, 
she spanks him and he 
cries. 

Those wiio saw “Snow 
White” marveled at the 




0 Wall DI-incF Prml. 



Making faces at himself, the animator attempts to catch 
coy expression to pin on Cleo, the goldfish. Below, cutter 
synchronizing a scene from the fairy tala, seeing that 
picture, dialogue end sound are all %n the nose 1 ' 
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Modcli hsJped 
'fori produce sketches 
For tb* movie. Bottom 
of page r upuftd men 
herd at wort producing 
various weird effech 
that warn found nates- 
ary at »m« Oagai tn 
'Pinocchfo," Kota the 
device* employed by 
tha sound man 
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realign of the shadows, the highlights on 
jewels, and on shiny objects, the mists, 
the dusts, and the water. All such inan- 
imate blit highly important things are 
the responsibility of the special anima- 
tion effects department. In '"Pinoc- 
(dvio, ” for the first time in the field of 
animation, audiences will see the warm 
glow of a lighted match against a man's 
face as he lights his pipe. They will see 
underwater effects that look for all the 
world like super-special marine photog- 
raphy. They will see the Blue Fairy 
step From a dazzling brilliance of light. 
They will see that three-story whale rip- 
pling under the water, Animation- 
effects men spent 
months around the 
Pacific ocean in all 
kinds of weather, 
photographing and 
sketching the sea in 
all of its moods* 

They also studied 
the exotic and col- 
orful under- water 
gardens which can 
he seen plainly from 
glass-bottomed boats 
off Catalina Island. 

The creation of 
Monstro the whale 
lay rather equally 
between the regular 



© Will IVknrJr I*w*l 

character animators, the effects anima- 
tors, and the layout men. For months 
they experimented with some way to fix 
up Monstro so that his big hulk took on 
depth, perspective and highlighting. 
The whale was first drawn in pencil on 
regular animal ion paper. Then the 
drawing was traced to a special type of 
colored paper and the highlights ren- 
dered in chalks. From this point, the 
drawing went through a tracing-dyeing 
P holograph mg process on a newly devel- 
oped type of sensitive film. In this way, 
subtleties of highlights and perspective 
were obtained, as well as nuances and 
shades of coloring impossible with regu- 







P inotctwo beiftg given final 
touche* jfl inking eftd paint- 
ing department ( top). 
Overhead shot of crew an 
stage for combined sound 
effect* end organ recording 
(center*). Working model 
clock employed ai a prop 
to produce a novel, humor- 
ous touch in the movie 



lar paints. Whale models created 
within the studio also helped the 
animators and layout men with 
their project. A miniature whale 
skeleton some five feet long was 
made, which the artists could twist 
and turn at will. The model de- 
partment fashioned a rib cage and 
lungs which could he pumped to 
simulate actual breathing. Clay 
models were made and painted in 
oil so that the artists could study 
probable highlights and light 
changes on Monstrous skin. 

The layout men discovered the il- 
lusion of great size could only be 
carried out by paying minute at- 
tention to perspective. They drew 



;> Wall tlSUiev iPfewlL 





Melding the movie (top] by using control board 
for dialing music, dialogue and sound up and down, 
ai desired. Below, Walt Dhnay holding PTnocehfo, 
the puppet hero of the picture, on hli Itnse 



A Q At/ 

r - \ l 

him 1 4 1 it] proximate the scale of a three- 
story building; Wherever possible, the 
whale filled up most of the camera field. 
Although the largest capacity of sound ever 
put on film was recorded for sequences 
when Monstro chums up the sea in a fit 
of rage, the water effects were made in a 
tank with the relatively small dimensions 
of three feet by four feet by five feet. 
Swishing ordinary water around in this 
tank didn’t do at all, because the sound 
coming over the play-back machine didn’t 
give the effect of several tons of blubber 
thrashing in an ocean. The desired 
14 heavy* * tone was accomplished after one 
of the ingenious members of the sound ef- 
fects crew suggested that they play with 
soapy water. Several boxes of soap powder 
were poured into the tank at one time, and 
as the suds mounted toward the ceiling of 
the recording room, the crew, garbed in 
swimming trunks, attacked the water with 
stirring rods and similar instruments. 
When Monstro reached his peak of activ- 
ity, the entire range of sound frequency 
was employed which, of course, meant a 
delicate balancing of the frequencies. The 
fullest amplification of sound was obtained 
on one occasion by stretching a screen 
across a framework. Above the screen was 
( Continued to page 128 A) 
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Sky Writers Play Tick-Tack-Toe with Smoke 





f akt;? J, iiiprc geffrnff no- 
ctfAore with tick-tack-toe in 
idle hours on the ground of 
Floyd Bennett airport SfiL- 
they decided to go “up- 
stairs" and try their luck. 
Below, taking off for the 
biggest (fame 
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Using planes for pencils and the 
blue shy for ti scribbling pod the 
two pilots fight a tick-tack-toe 
duel. Its not as simpfe as it looks, 
for the flier can't see ttic 
without climbing above or drop- 
ping helnu.' it, they muff work fast 
before smoke falls apart „ and each 
line muff be 100 feet or mar* 
above the last, lest proptUtr blast 
disperse previous smoke tines. In 
bottom SCcnc DaVe, apparently 
confused by twisting maneuvers at 
high altitude, has fust pot his f1 X f> 
in the wrong corner and Andy has 
Only to Write another h O" to com- 
plete the diagonal and win. During 
the game the framework drifted 
tKfepty miles from starting point 
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Cosmic Rays Filmed in Plane 
2 $, 900 Feet above the Earth 

j(Jl • \jl(L -t 
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JVfqnJ)? gjr^fen nta a k s in rare atmosphere at £6,900 feet, scientists pho- 




X 



Un ited Air Line r took three scientists on a cosmic -ray hunt 
the other day. They noT'rmly captured the tracks of the 
cosmic rays on photographic film but established an altitude 
record of 28,900 feet for transport planes of that type. Out- 
side, the temperature was thirty degrees below zero. Inside, 
crew and researchers wore oxygen masks. At intervals they 
operated the photographic equipment, and found a cosmic- 
ray count at 28,900 feet, ten times that at sea level. The 
apparatus used was the glass-walled Wilson cloud chamber, 
which produces an artificial cloud in expanding air. The 
cosmic ray shooting through the air smashes molecules into 
ions, which, in the artificial cloud* form 
nuclei for droplets of moisture that mark 
the track of the rays, which can be filmed 
under brilliant lights. 



last twenty have been 
warmer than usual. Dur- 
ing the same period 
Washington, D. C., had 
seventeen years of warm- 
er- than -normal weather, 
and nineteen of the last 
twenty years in Cape- 
town, South Africa, have 
been warmer than normal. 

0 i$ snp 

Hard'Rubber Toe 
for Football Shoe 
Helps Kicker 

Football wars may be 
won henceforth by ar- 
mor-plated toes. Too 
often for the comfort of 
coaches the extra point j 
after touchdown has been 
the difference between 
defeat and victory. In 
autumn practice sessions^ * 
Coach George Mungcr of 
the University of Pen n - . 
syl vania found his kick- 
ers could boot the ball 

posts 
cent of 
the time, but when they 
traded the heavy shoes of 
practice for the light, fast 
shoe of game time they 
weren’t so expert. The 
remedy was found in a 
hard-rubber toe with a 
blunt, corrugated face. It 
is tossed out to the kicker 
from the bench just be- 
fore the play. 



World’s Weather Getting Hotter, 
Widespread Records Show 

The world Is becoming a warmer place 
in which to live, according to records for 
the last twenty years gathered from many 
parts of the globe. An pfEcial of the U. S. 
weather bureau cites the records at Port- 
landrOre., where ^seventeen years in the 

1 £ Sum At U . tjM* iSt 




Faathuft player fitting hard-rubber toe over shoe 

before attempting Held goal , Notice the blunt face 
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Fourteen -Inch Guns Guard Panama Canal 




On# of the fourteen^ inch gun 8 shown in leading position ot Panama canal. Shells that can be hurled 
thirty miles in any direction are loaded by derrick mounted an gun carriage 






Looking out over the Pacific ocean to Capable of hurling projectiles thirty miles, 
threaten any possible invader, fourteen- the giant rides can be aimed in any direc- 
inch guns stand guard at the Panama lion* Shells are loaded by a derrick mount- 
canal, vital lifeline of the United States. ed on the rear of the gun carriage. 

% 1 1 s y 

Self-Cooled Air Conditioner Equals 100 Tons of Ice Daily 




Borrowing an idea from 
the household refrigera- 
tor, W est i .nght 1 use e n g i - 
neers have" built a com- 
pact air-conditioning 
compressor unit with a 
cooling capacity equal to 
the melting of 100 tons of 
ice in twenty- four hours* 
Like that of the home 
electric refrigerator, the 
new 11 ‘ V con i p r essor is 
herme t i e al ly seal v d , It 
has a water-cooled con- 
denser , a n d is n 1 uc h m( >r i ■ 
compact than earlier 
models because the re- 
frigerant gas is used to 
cool the compressor mo- 
tor as well as the air* 



Compressor of air-conditioning unit is cooled fry its own refrigerant gas 
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map uiriA light circuits to sho w lo- 
cations reporting £ rtcitiy plunaf, A'gfe 
Ij'ii/isfirirrnf screen o £' t r h v ad , Right, plot - 
ting source of planes from observers' re- 
ports. Below, map shows four message 
centers to which reports of enemy planes 
are phoned or radioed 



A FLIGHT of planes representing enemy 
1 aircraft had been ordered to attack 
an unknown target in southern California 
and the defending forces had mobilized to 
track down the planes. 

At the nerve center of the defense net- 
work in Alhambra groups of army officers 
and civil technicians were watching the op- 
eration of their latest idea, the new aircraft 
warning service, From the long telephone 
table a bell jingled six times and an oper- 
ator lifted his receiver, “Message center, 
go ahead," he said. 

“Flash flash 5 Ventura 21a seen Ventura 
9 large bopiber multiple motor monoplane 
southeast high 10:58 that’s all." 

Nine enemy bombers headed southeast 
had been spotted high above Ventura by a 
civilian observer. Checking the words cm 
a chart in front of him, the message clerk 
passed the sheet to an army officer who 
had the job of plotting the course of the 
flight On a large map at one end of the 
big room a red light that marked the loca- 
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tion of the report flashed 
on and details of the mes- 
sage appeared on a mov- 
ing tape on a translucent 
screen overhead. 

By now other dis- 
patches were coming in 
over the battery of 
phones- Teletype ma- 
chines were chattering 
and operators at the ra- 
dio posts were taking 
down other messages. On 
the big map another red 
light showed the latest 
location of the planes and 
the path along which they 
had passed was marked 
glowed more dimly. 

Looking at the inap and 



+ 

ATTACK 



BOMBARDMENT 



Lefty camouflaged anti-aircraft gun ready for enemy bombers. Right, 
watching cathode-ray tube that shouts visual sound track of planes pass- 
ing aver robot listening past for away rn mountain*- Below, profit* 
charts of military aircraft ore issued fo civilian observers to facilitate 

identification of planes 



by bulbs that 



m 



the charts 

front of him, the plotting officer made his 
decision. “Probable objectives are Doug- 
las airplane factory and the oil refineries 



pect hostile aircraft at 11:15,’’ he ordered. 
The defending squadrons at adjacent air- 
ports had already been warned by radio 
and now special air-raid signals were 
transmitted to civil authorities over the 
civil advisory circuits. In each town in- 



at the harbor. Warn Santa Monica to esk- volved authorities were ' alerted" for pos- 
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the sound of the i n va d i n g 
planes as they passed over- 
head and transmitted it along 
a 66.000- volt power line as 
carrier current to the message 
center. The cathode t ube gave 
a visual sound track of the 
flying planes, permitting de- 
tection and identification of 
the type at long distance* Ul- 
timately the robot listening 
post may be improved to re- 
port the altitude, direction of 
flight and even the number of 
planes that it “hears." 

For three days last summer 
the Pacific coast frontier was 




si hie Fire suppression, rescue of trapped 
civilians and evacuation, 

At a table beside the map a sergeant was 
watching a cathode- ray tube. Suddenly 
the glowing line on the face of the tube 
began to waver. “Formation passing over 
robot listening post number one.” the ser- 
geant reported and at the same time the 
room was filled with the sharp roar of air- 
plane motors from a loud speaker below 
the tube* 

The huge mechanical ears that, the army 
uses to detect distant airplanes require 
from eight to ten men to operate and in 






the recent California tests an untended 
robot ear was tried out for the first time. 
Guarding a lonely mountain pass more 
than 100 miles away, the ear picked up 

*. t 
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Circle, control board with switches by which lights 
shouting position of enemy raiders can be flashed an 
map. Center^ army bombers in test raid. Bottofwt t 
army men group around tnecfumieal device that fig- 
ures angle £J t which anti-aircraft sjun should be firtd 
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in a state of military preparedness. Gen- 
eral Air Corps maneuvers gave the aircraft 
warning service a chance to prove its effi- 
ciency. Message centers at Seattle, Port- 
land, San Francisco and Alhambra easily 
kept track of the flights from the reports 
flashed in by hundreds of special civilian 
observers who used a v$st network of 
communication lines* On an average two 
minutes elapsed from the time an observ- 
er first saw the planes until he contacted 
the message center. 

The warning service was developed in. - 
conferences between army authorities and 
officials of the Southern California Edison 
company after it was realized that in an 
emergency valuable time might be lost in 
creating a network to report the presence 
of enemy airplanes, The present organic 
zation consists of trained men in the em- 
ploy of public utilities and other agencies, 
and is ready for instant operation at any 
time without diverting men from their 
usual duties or commandeering public 
channels of communication. 

In the southern California test area a 
territory as large as New England is pro- 
tected by men at 245 reporting stations* 
For the last three summers, the first two 
times ift secret, drills were held to test the 
observers in speed and accuracy. Nucleus 
of the warning system is the Edison com- 
pany's 6*500 miles of private telephone 
lines and 17,000 miles of light and power 
lines that crisscross the area and extend 
far into the mountains. Interconnected 
with these are the communication circuits 
of other utilities. Telegraph company line- 
men, station agents of the major railways, 
mountain lookouts of the forest service, 
lighthouse keepers along the coast, and * 
navy observation stations on offshore Is- 
lands all link together to form a voice, tel- 
etype, and radio network around Los An- 
geles that would be extremely difficult to 
penetrate without detection. 

As organized, the warning service is 
merely an organization to warn the army 
and the population of incipient attack. At 
the message center are the facilities for 
throwing switches for a blackout as pro- 
tection against night air raids although au- 
thorities are undecided about the value of 
a blackout in a highly electrified commu- 
nity. A general power cut-off would result 

(Continued to page iSlA} 
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Electric Manicure Set 
Is a Fast Worker 



Art addition to manicuring, this electric ta&l been 
used by a jeweler far cleaning ttnd palishm# 



Brush, nail file, emery bar and massager' ^V 
are combined in an “electric manicurist** J 
invented by an Idaho man. Working some- 
what on the principle of the electric shaver, 
it is four and one-half inches long and one 
and one-half in diameter, and besides its 
manicuring duties has been put to work 
by a jeweler cleaning sings and watches, 
id polishing and sanding surfaces. 
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deadly Mines Washed in by Sea 
Are Set Off by Coast Guard 



Mines laid in the sea by Europe's bel- 
ligerent nations frequently drift to Dutch 
beaches, where they are a deadly menace 
if not. destroyed. It is one of the wartime 
duties of Holland's coast guard to watch 



the shores and shalhiws for these spheres 
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liucfiffQufliJ marks fjrpkiiQn ant 
aflat her* at left, awaits Us turn 
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Robot Sells Air- Mail Stamp 
Stationery and Map/ 



must be shipped thousands of miles. In 
1937, 100,000,000 pounds of liquid latex 
were shipped into the United Stales. This 
development makes it possible to maintain 
a reserve of the highly perishable material 
for use in the event of interruption of thq^ 
supply by warfare on the seas. 



Rotary Planer for Drill Press 
Finishes Wood Surface c§T 

Wood surfaces can be planed to a smooth'* 1 ' 
finish on the drill press with a rotary plan- 
er. It is a die cast disk with three high- 
speed tool -steel cutting knives, and fits 

oo d work 



into the chuck of any powered w 
mg drill press. Any size plank that can be" 
moved on the drill-press table can be 
handled and the tool will plane a plank^ 
twro feet by eight inches in twenty- five to 
thirty seconds. Blades are adjusted with 
feeler gauges so they extend ,002 below 
the center face of cutter body and it fiT 
recommended that the drill-press depth 
gauge be set to take a cut one-thirty- 
second of an inch or lighter* A patented 
set-screw arrangement holds the cutting 
blades securely so it is impossible for them 
to get ouf of adjustment while m (munition. 



Using air^mail machine which docs practically 
everything except write the letter 



Complete materials for an air-mail let-* 
ter are delivered by a machine imento^ 
recently. Stamp, stationery and air-mu i I 
map are turned out by the robot for the 
price of the present air-mail stamp. Tin* 
machine also contains an electrically op- 
erated motion -picture reel which depicts 
various phases of aviation news* 



Preservative for Rubber Latex 
Solves Storage Problem 

Rubber latex, which is subject to rapid 
decomposition, now can be kept in good 
condition during transportation and stor- 
age by means of a chemical preservative, 
consisting of sodium pentachlorphenat 
with a small amount of ammonia added. 
Lack of such a preservative has been a 
serious problem to both importers and ex- 
porters of latex, since eighty per cent of 
the world’s supply is produced in British 
Malaya and Netherlands East Indies and 



Planing piece of wood in drill press. Inset shows 
ne+ toot <Xth itf three cutters held by set screws 
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X-Ray Camera Photographs a Beating Heart 



Stereoscopic photo- 
graphs of a beating Ipart 
and of lungs in the proc- 
ess of breathing are taken 
with a giant automatic 
X-rav CfUT\gra. developed 
by Weslinj Sfrusg en gi-_ 
neers* C on Ir oiled by a 
double- trigger electric 
“gun, 11 the robot releases ^ 
charges of 100,000 volts of f 

electricity, stopping ac- • 

tinn to one-sixtieth of a 
second, with perfect safe- | 

ly to the s ubj eel , Press i ng mrnmaL fmfigi 

the larger trigger raises 
i he voltage to the point at 
which it is set for opera- gJps^Jfi 
tion and operates five re- 
lays to make the appara- Automatic x-roy 

j r , » . u?hen trigger is 

xus ready tor taking 

X-ray pictures. The smaller trigger starts 

another series of four electric relays, which 



he second,rp art ot 
When this action 



in turn cause the film to be exposed and is completed the circuit automatically re- 
then quickly ad^jxsts the apparatus to the sets itself for another pair of pictures. 

Covered Bridge Gloved by Tractor to Its New Location 




Tractor hauling old coVtntd 
tian in * ‘ 



Sentiment forestalled the de- 
struction. of an old covered bridge 
in the west when its removal be- 
came necessary to make way for a 
modem bridge. As a result of 
protests by citizens, the historic 
structure was towed by tractor to 
a near-by park where it will spend 
its days in retirement spanning a 
small creek, 

r 2 V-L 

Doctor Finds Length of Life 
^ Depends on Shape of Body 

. How Jong you'll live depends 
^somewhat on the shape of your 
jHbody, two scientists found after a 
C-itudy of body shapes. Early deat hs 
3from heart and kidney aliments 
were indicated by large abdomi- 
girths and chests that were 
unusually large or small. Cancer 
more prevalent in men over- 
^weight or underweight, and in di- 
, -r' Jibe tic persons the weight and 

tfirffutfh park to ne>D i«n-> J r ^ 

rusf^ beauty tor^osterity girths were larger than average, 




BLIND 



YVflNTER surrounds a liner ofT Nan- 
tucket. Winter and fog. There’s 
something eerie about the cold grify wall 
of vapor that swirls about the bridge, blot- 
ting out the bow, condensing in opaque 
droplets on the windows of the wheel- 
house. Through a cleared circle made by 



the revolving wiper, the watch 
officer peers ahead anxiously. The 
captain paces the open bridge 
wing, staring intently into that 
gossamer wall — seeing nothing, 

A jet of steam spouts from a 
pipe on the forward funnel as the 
deep -throated whistle blares its 
fog warning in ghostly* minute- 
s paced wails. Fog at sea! A thou- 
sand passengers, twenty million 
dollars worth of ship and cargo, in 
one’s charge: and a high-speed 
schedule to be maintained. And 
here we are making a landfall, 
approaching a busy harbor after two days 
of dead-reckoning navigation, unable to 
check position by sun and stars. 

Blind man’s buff, with the ship's captain 
“It.’" with a thousand souls forfeit to Davy 
Jones should the game be lost, Do we ex- 
aggerate the peril? Hardly! There have 



Left t bout driit on the high 
stas; (iAoe^c, checking on 
pcc«n lifitr's position itctfi 
fftcfccurijiif repffllfr, /n (At 
circla below j's the Drum 
Point lighthouse an thv 
shore of Chesapeake Bay 
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been nearly 40.000 colli- 
sions and groundings due 
to fog since the World 
War. There have been 
more than 40,000 lives 
tost. Fog stiil is the great- 
est natural peril at sea. 
Dead reckoning places 
our position 200 miles east 
of Cape Cod, - but without 
a sextant shot for two 
days, that’s merely an in- 
telligent guess, what with 
wind and current knock- 
ing holes into the best of 
calculations* 

Sparks crackle in the 



— Class C. Low Power 
♦ <> -Distance Finding Stations, 

A ^Class 0. Intermediate Power. 
L 5 * — Lightship, 
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H£H AND CHICKEKS 



At top, a U. S. hght- 
Aowsv itinJi'f *n lh«f 
Great Lakes places u 
lighted bell buoy in 
position. T he tr tap in 
center show* f he p- i>- 
sitiprt ip f lighthouse-'-; 
and lightships be- 
tween Cape Cod arui 
Long Island, with 
ike famed Nantucket 
lightship in lower 
right comet. Bottom, 
breakers pound the 
*‘W. N. Reinhardt” to 
pieces after its crew 
has been brought 
ashore safely b y 
breeches buoy with 
J.N d of C<w.Tf Guard 
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radio shack, as the captain re- 
quests bear mgs from the U. S. 
Navy. The naval radio stations 
along shore get into communica- 
tion, and each takes a radio-com- 
pass bearing on the ship, phoning 
the results to the central station, 
Rays are drawn on a chart from 
each of these stations at the oh- 
tained bearings, and the ship is 
informed of the latitude and lon- 
gitude at which these rays cross. 

But these bearings show your 
captain to be nearly fifty miles off 
his plotted course* and he has no 
confidence in the report. He knows 



Top, placing acetylene 
gas tank in lighted whis- 
tle fruoy; us tufry r<iis 
on Wave, nir is drawn in 
at whistle; as it sinks, 
rising water compresses 
air and farces it out 
through whistle. Dia- 
gram shows haw air cof- 
rents affect foghorns, 
ftelaw. Coast CinfJ life- 
boat in surf, and Am- 
brose lightship at New 
York harbor entrance 



Sound " j vt> ;ire 

dLsianrd upward 
by warm air > 



When higher tjyoT nl t-£>U 
-dr ii cruJiuirtU-fud, 
if deflected back earth 



Wi>rm air 



leghorn 



how fallible is the radio compass, 
depending on the far from perfect 
human ear. For the radio compass 
gives no direct reading. The op- 
erator must swing a loop antenna 
over a compass card, until the sig- 
nal fades out. Noting this bearing, 
he swings the loop in the opposite 
direction, marking the next fade- 
out point. The bearing is the dif- 
ference between the two fade-out 
readings. An error of two or three 
degrees is normal on such read- 
ings, ten degrees is not unusual. 
At 200 miles, a ten -degree; error 
Will cause a mistake in fix of 
thirty-four miles. 

In the captain s mind, he is still 
playing blind man's buff* still 
doesn't know where he is. So he 
uses his own equipment to get 
radio- beacon bearings from the 
nearest lightships and lighthouses 
maintained by the Coast Guard, 
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The radio beacons broad- 
cast dot and dash signals, 
The ship picks these up 
with its own loop anten- 
na. mounted over a gyro- 
compass repeater, and the 
captain plots his own po- 
sition by cross bearings* 
This system is subject to 
the same errors as the 
navy's; but at least the 
navigator knows any er- 
ror s will be his own. 

Until a few years ago it 
was the practice of ships 
approaching New York 
from Europe to steer di- 
rectly on the radio beacon 
of Nantucket lightship. 
Rut in 1934 the S-S. 
■‘Washington’’ headed too 
accurately for that beacon 
and ran down the light- 
ship in the fog; carrying 
away part of her super- 
structure* A few weeks 
later the ’'Olympic” cut 
the lightship squarely in 
two as it loomed sudden- 
ly out of the fog. Seven 
of the lightship's crew 
perished. The Nantucket 
was soon replace d, 
equipped with an auxil- 
iary beacon to sound a 
warble note on the same 
frequency as a warning 



that ships were approach- 
ing too close. 

Practically all light- 
sh ips, and many light- 
houses, are equipped with 
the standard dLstance- 
findmg device— a foghorn 
synchronized with the last 
note of the radio beacon* 
The transmission of radio 
waves being practically 
instantaneous, while the 
.speed of sound through 
air is comparatively slow, 

4 Continued to page 138 A I 



Tap, br**eh*t buoy saves crew at steamer beached in fog* Diagram shows 
difficulty Of Ship avoiding ec lUtion as stern JiZM/igs wide. Tug flying dis^ 
frets flag* but to m, uttii assisted into New York hofbor by Coatt Guards 
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IVicitej-itigfct tetter, fGp, speed* hiutiehing of lifeboat by Jinui 
in : il info ujflfpj- on tratk-type trailer P* sftftJX’fi in lower p.-cf ir.-< 



seSSn/it with 
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anniversary 

- T * r i r 1 * celebration at Gettysburg nation - 

bpeeds Lit CD 0*1 1 Launchinjj ill military park and cemetery in 

t i *■ 4 -'*1938, skyrocketing the figure there 

to 1,554,234 compared with 608,125 
in 1939. The grand total of visitors 
to all units of the federal park 
system during 1939 was 25,454,367, 
a drop of 779,321 from the 1938 
total — 1 6, 233 ,688. 

1/jc J- ; 

'Overshoes Fit in 'Capsule* 
in Handle of Umbrella 

There's protection from top to 
toe in an umbrella that has been 
nicknamed the “umbrubber 1 ' be- 
cause it carries a pair of rubbers, 
ready for a rainy day. They are 
made of special lightweight ma- 
terial and pack away in twin con- 
tainers of plastic that form the 
handle of the umbrella. 



Made comp 

special metal coverings, a Diesel tractor opei ales in 
water as long as the level is below the air intake 
and exhaust pipes, which extend upward. Rubber 
* hose keeps sea water out of the steering 
- clutch and main clutch levers, and no wa- 
ter can enter the drive or transmission 
housings- The tractor is used by the coast 
guard of the Netherlands for^ speedy 
launching of lifeboats. 
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National Park Visitors Increase 
by a Quarter Million. 

Visitors to the twenty- five national parks 
numbered 6,804,216 persons during the 
season ending last September, an increase 
of nearly a quarter of a million, or three 
and one-half per cent, over 1938, Popular 
also were the sixty-three national monu- 
ments where travel increased from 2,3 13, - 
630 in 1938 to 2,566,452 in 1939. A decrease 
in the number of visitors to national mili- 
tary parks and cemeteries was shown, due 

V ■- i. v t . - 



At the first sign of rain y«u mfrtly ttfiVt lid of 
fhq umbggllq handle and out come tf)< ovfrs/i-tnf# 
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Fiery'Furnace Test Proves Safe Can ‘Take It’ 





f*ff, roffj'np a big «f «*l safe into gun 
furnace tor dome tent. Right, a&bextox- 
clad men attach chains far drop test after 
safe has farfur^of with futaf far one 

hour. Bvlow, the safe is hoisted far its 
tlnri y-foot plunge k the laboratory eq u r V- 
alent of o three-stary fait in a burning 
building. Left, dust flies as tt crashes 
down on a solid concrete hiuch 



Before a safe manufacturer hg-j 

steel box “fireproof** h* puts it through 
a terrific ordeal. The sate is rolled 
jflfo o furnace, scaled with fire cloy 
and sub icctcd to roaring gas flumes for 
an hour. Red hoi* it is rolled ovt, al- 
lowed to drop thirty feet to u concrete 
block, then given another hour of 
1 ,700-dtgrcc heat-. Chilled suddenly 
toil h wafer, it is broken open. If pa- 
pers tnsidc have not been scorched, 
the safe has passed its test 
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fln((om h ic/f. finsU #hip employs pnrn‘ 
Danes Co cnJo-tif *f f j'i?in£r mws, Ce/i- 
(*f, actuaJ size of battleship as seen 
frvrri bombing pSuitc uf 6,000 tret. 
Crrefe, aboDe, diagram of pahhp find- 
tft with ij-iitf Di'ev at whai it 
W F|cfl the ttuo fmouffs ecfncnfe h tftf 
r*nfe j's mat henmtieully calculated 
with help of iiifditiy prism 
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Migfity engines l/ war l are flu tv beeji umvilei 
hy Pattons- inpdi'H in tiw new European eon- 
as iuel! us by cown Criej! that drawn 

into the Many, many anti-aircraft 

balferiej, JucA asr the one pictured of top of 
page, art? found in Soviet Russia's red army 
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DESTROYERS LAVING PfiOTECTIVE SMOKE 5CR&FN 



PRINCIPAL GUNS USfD IN 
THE NAVY TOPAY 



WEIGHT OF 

shell 



Ifc4r»th 



iS-lncS 



How a mijjJify British battleship ir\l*> 

action is sltouJn on this and the page o ppaxite. 
Decks are cleared and sixteen-inch Runs fir- 
r ngj wh He desiroytir Jays protective smoke 
screen* Right, naval weapons and weight at 
shells* Bottom of pofft, ranpe and trajectory 
at modern sixteen-inch rraUtd ^un and shell. 
The shell has a muzzle velocity of ! .MOO miles 
an hour and a ruf# of fire of one round u min- 
ute. The sixteen-inch gun is the largest be- 
lieved practical far warships to mCUinf. under 
present' met hods of const motion 
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T dp, ^ruunnH oi /on.tr- 
range combat plane re- 
ported as designed to 
escort German raiding 
bombers. Its purpose is 
to tight off smail pursuit 
ships. Speed is around 
18G tniiea per fiour and 
(he range about 1+200 
milma, with two 1,160- 
horsepaWcr engines de- 
livering the power. Lett, 
British airmen, dressed 
fn heavy uniforms and 
carrying machine, gun- 
of latest lyp*+ Bottom Of 
page, left* British *gN 
dimes, wcof ini; if w * 
mmth* M atop a m n dmrn 
War ftrnfc 



Bottom, center, massive air-raid shelter, tuiif to pro- 
tect 2,i 000 people, on Germany** western frontier. 
Right, German torpedo boat two tubes far dis- 

charging deadly loads iif enemy shipping. The torpedo 
boats operate from a 4 ‘mother ship" 
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Center, croii*s«f(!Dii view of madam Eubmarfrt? 
(JmJfn by both Diesel or id gas plants. The Die- 
propcf the craft Of* the surface «n 4 fhe 
engines when it is sufrmei^tJ. eliminating peril 
af batteries ordinarily used for underwater truis- 
, 0 ff{frtm r JioiW a submarine rises to the sur- 
face. Circle, top of page, m™M of British 
chip's ^eW hewing a depth ifrjrfjF pi'^r the sirfe, 
The cham c explodes from the pres- 

sure of Water at at certain depth— the depth at 
which an mifny siibimarFtte may br riding ac- 
cording to calcinations 



Thu ibvkh i^wi haw « m#6*n» »ut*r b- 
rln# refer** la 1 *it lariat*; 

1 Tfce lybraminp breaking. Ih* 1 -aiPat* 
w>|h ih» tori"i»is fewer Iwrtft 
|p qdnul (m-nr.pn D 
1 Air fefel 

■3 Air eurrt'p r*<[mg air urilll 111 I Innkl 
wi'bewl M-iIng air barflti- 

4 Th.rM-~ay bi&wipD iwtife- 
3 5 A. *'i feiil-nn wsHf «*t el **|p±fi«l 
tmlkrX tanVi 
( Waor laM-pIp* 

?, Ffeed^a v u 1 v ■ *pe" ipr »j*tiiif!g *<ar*», 



Air V*»il vain* Po r*lii»4 -p+iiiuTi in 

Pent I tmclitd 

OA. Special rmH- railing Iprik I . 

HtA.CflT'pr-'-ii^d o*r ba"'"* tnly 
tar blowing Ibe hanbi nrfFi<[ervl1y to 
rail* tonnk-nfl Id were bay* ili* wafer 
Citul Inglptk. 

Main ilulrk melen, l#i«d «iw Far 
driv.h^ a ax jl nary rtsD-lori fe" F L ' m P*- 
Pipp^l'or ibe*i 
Vfofeitigtil tJior super 

B u 1 P «ry lank 

IrHiM-nol balioii lonki uieri 1-orrnplti- 

Fa.ning jimi'iw buU|ltnCT. 
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Abo uij, left, cycle Scon ts of 
Soviet army i/i action Jiimc Jur to 
t hut accompanying the invasion 
at Pclund by the Russian foreeS- 
Right underground barracks of 
Germiin/4 bie grrird lint, When 
nflf tncinmntf their guns por/if- 
mg toward France* into oi the 
giirrz\an dwell Ifl JujAutS 
fltf# one, deep tn the earth 
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Circle* at center* modern tact had d/ 
discharging torpedoes f ram destroy- 
er consists at ,i rippte , ‘ tiring. Eight 
torpedoes are launched one after th ■- 
other ttt th* target *Aarf in- 

tervals, increasing chances of a di- 
rect hit , KeHouJ, «fr SeCtrom of targe 
British destroyer, with t,35&-ti*n dis- 
placement and /ior;r;itiwrr 
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range fi 

AND jtfiJE 



propellers 



motor 



DETONATOR 



GYROSCOPE 



•. "to 



Tfcr-.. . 



rap, Tcrfest of German searchlight used 

p n the ttesfern front in anti -air or aft defense tr© rk . 
Right, British plane releasing a torpedo powerful 
enoEi eh to sink a battleship, if properly placed 



mr 



F&rutard $ectitin at British d&strayvr r which L\ 
cfiuippud nut ii/iJv with, torpedoes and 4,7 -inch 
■ jnj, al^o eurnes powerful depth charges, 
such ax that shown at right in cutaway draw- 
ing. The destroyer straddles n Jh frrti in 
the water bencaHt rt a jW releases depth 
charges dead astern and also about forty 
yards to starboard n rtd port, it at tom of page, 
section of u deadly twenty-one inch torpedo 
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starter 



AIR CONTAINER CONTAINING AIR 
COMPRESSED TO 2,500 IBS TO SQUARE INCH 



f UEl 
BOTTLE 



RUDDERS 



FIRING 

PIN 



PROPELLER 

SHAFTS 



BURSTING CHARGE OF 
700 LBS. OF HIGH EXPLOSIVE 



DEPTH CONTROL 
GEAR 
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GUN LAVER 



16 -INCH 

ARMOR 



TURRET 



TnfcH la inch 

G u 



Offices 



Range FrNDER SCOPE 
1 t^'^ONTROL CAaiNfT 



THREE 14 INCH GUNS 



TOWlk 



CONTROL lOwe? 

a no moGU 



ELEVATING CO NT RO 1 



aNIV 






CONTROI OffICFfi AMD OaSEftVEF 



r-;* 



DIRECT OR LAVER 

AND TRAINER 



OFFICERS 

QUARTERS 



/ WAIN WIRELESS ROOM 
GUN-ROOM STORES 



?ANGE 

TAKER 



Aft an mighty British floating fortress, shou rrtfi offeflsi'ye and Jefrn* 
weapons and >• q u t pm e n f , Oispfacement ij approximately J4 r 0&0 
lUftS and the Vessel carries nine sijifen'incA £un$- T Op of page, 
turret and guns on the battleship. Right, main control fouler- ffef- 
fom of page, left. British soldier firing new anti-tank rifle which dis- 
charges high- velocity bullets that easily penetrate steel plating on 
tanks* disabling them. Ordinary rifle bullets have Ho rffrff an 
Right, Carman air sQuadiron taking on load of bombs- hate b 
foreground, ready to be placed in the racks 
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1 A‘J-3£ FlNj>£ R AN&. 
CONTROL TOWER 



About, unloading torpedo from German ,l tnothcr 
ship*’ to torpedo boat* Lett, forward an British 
battleship* if at ir a m* at twenty-three hnotz 



MAtN TURBINES 
100 r ClDD H P 



FLYING Of f lCERS J MES$ 

CHURCH 
GASOLfNt STORES 



Right, ctr(tiuJfl)' I'rcir of flrrf* 
ijft aircraft carrier shows 
how pianvs are brought tram 
frnnpars /iWutJ . 1 to the dirrif. 
Grant t urbines, developing 
fOQfQOQ horsepower^ firopcl 
fin? in i i; !■ f >■ iwsfl and p'ts 
burden of aircraft. Note 
Jrtorir is ccn st rucl ed at 
on? side to giVe space far 
taheoff and landing 



hOSPITaO 
OFFICERS 
CABINS 

"LINK 1 

FlYING t RAINER 

SEARCHLIGHTS AND 
MULTIPLE MACHINE GUNS 






^ MULTIPLE 
* POM ROMS 
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hours, or if they receive treatment 
by an oxidizing solution directly 
after the pickling operation, Salt- 
water corrosion is cut down more 
than eighty per cent by adding 
minute amounts of silver, result- 
ing also in a great improvement 
of the rolling and machining prop- 
erties of the metal. For cold-roll^ 
ing, a thin film of silver is electro- 
plated on the steeh This prevents 
rollers from marring the surface 
and the silver alloys with the steel 
to make a corrosion- resistant sur- 
face, These discoveries tend to 
remove the handicap in the use of 
a stainless steel on naval vessels 
where it is subjected to sea water. 



Display Rack on Wheels 
Rolls Tires In and Out 

To save himself the time and \ 
effort consumed in carrying tire! 
in and out of his store every day 
for display purposes, one dealer^ 
designed a rolling rack mounted' 
on pneumatic tires for ease in 
handling. On this movable stand 
he displays about forty used tires 
and it can be wheeled quickly to " 
any part of the lot where the stock 
*mayjse shown to best advantage. ' 

^ A M r /- M J A //iff / 



Gtant iron bait is lifted high above doomed slot machines by 

electric magnet whence it descends to smash them to 6/ts 



. Slot machines are threatened by a new kind of 
fed? game introduced by Los Angeles police in their 
drive against gambling devices, Confiscated ma- 
chines are piled up and a huge iron b;di i,* raised 
high above them by an electric 
magnet. Then the current is cut 
off and the ball descends witt\ 
devastating effect. Y lSMIMII 



ustrous Stainless Steel 
Like Precious Metal 



Stainless steel with a surface as 
lustrous as gold, silver or plati- 
num, has been produced by proc- ^ 
esses discovered at Massachusetts 
Institute of Technology* This wa£| 
one of the results of research to* 
make steel resistant to all known 
sorts of corrosion, and was 
achieved by adding to the chem- 
ical bath a little titanium tetra- 
chloride, the metal that produces 
smqke for warfare. -Steel is ren- 



ftackful of tires on wheels can be moved in pn*t out of shop 
easily or placed to best display advantage on outdoor lot 



CUwi 



“Bouncing” Iron Ball Dashes dered corrosion resistant in salt 

ii* ’i r i* rj-i water, it was found, if stainless 

JVr&CoinCS to Jt>lCS Steels arc exposed to air for some 
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Air Traffic Cop’ in Tower Guides Air Liners 



Built on filled -in land 
at a cost of more than 
$53,000,000, the newjNorth 
Beach air terminal in New 
Y erk is locaf ecT'With in a 
r twenty -minute cab ride 
from the Grand Central 
_ area. On the roof of the 
administration building Is 
a booth for the "traffic cop 
of the air" who controls 
airplane traffic, and from 
there emanate the radio 
directional beam signals 
which guide the giant 
transports to the field. 

There are four runways 
ranging from 3,532 to 
6,000 feet long, and space 
is provided for fifteen big 
transport planes to be 
loaded or unloaded at a 

Accommodations also are offered 
seaplanes in an adequate harbor in Bowery 
bay* and the incoming and departing planes 
p *will taxi on surveyo' 



Tower from which "traffic cap of the (n>*' gives J *|pp end go” signal* fa 

Pilots of transport planes vsing n«wJ airport at Sew Korft 



East river. They will be hauled from the 
water by special cars running on tracks 
which extend under water onto the ramp 
across a service field and into the hangar. 



runways on 



Merey^Go-Round Baby Scooter Anchored to Safety Zone 

Restricted to movement within a five- without danger of injuring himself. It is " 
foot circle, a baby’s exerciser and walking- anchored by a pivoted rod to a weight rest- 
trainer permits the toddler to ride forward ing on a non-slip rubber base, A safety- *■ 
or backward in merry-go-round fashion belt around the baby’s waist slides up and ^ 
/r\ y t y down, permitting him to stand ujFnc 

) U 0 tLAfM * - 1 or sit down comfortably, 



Nan-tip scooter an* 
chored to is 

confined within circle 
where baby may n 

to walk in safety^ 
Self that fastens 
Aim permits 

sitting or standing 
in comfort 



^Leaded” Steel Saves Time 
in Machining Metal 

Adding small amounts of lead 
to batches of steel is the latest 
trick of industry to turn this metal ^ 
into a product that can be cut 
faster on lathes and milling ma- \a 
chines, thus bringing lower pro- 
duction costs. In mass -product! on 
operations this also results in less ^ 
wear in cutting tools and dies, aneb. v -■ 
fewer breakdowns* Recent testshZX 
made by metallurgists show that ' ^ 
the tensile strength of "leaded’^ 
steel remains virtually the same 
as steel not treated, ^ 
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gY PASSING light through what 
is know^ii as a polarizer, its vs - ^ 



i bra lions can be combed and re- 
arranged so they'll vibrate in 
planes parallel to each other, in^ 
stead of at right angles and h gen- 
erally,. in every direction, 

The material performing this' 
amazing operation is a thin, trans- 
parent film— Polaroid light con- 
trol material. Because of it, polar- 
ized light, once merely a scientific 
oddity, gives promise of doing for 
applied optics what the vacuum 
tube did in applied electricity. 
Many careers are being mapped 
out for it. Non-glare reading 
lamps and anti-glare jun glassed 
are sales leaders in theirTieltls, 




Top to bottom, (JiGLtf 1-5 too bright so passenger turns 
knob to sight Comfort level oft d then to cut off uitui 
entirely. Polaroid is the secret. Right, you con see 
through Several thicknesses of Polaroid if apticaf 
"sfots" are parallel, hut not when slats are crossed* 
as in fold at right 

50 1 * * * % ' v - r j t 



By placing a bottle between two 
sheets of the Polaroid material, a 
glass manufacturer can tell if it’s 
been correctly annealed to pre- 
vent internal strain: heat content 

t * * t’ * > - ~ 

. t - * * * 
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POLAROID 






Polaroid strip* f t op i tire fponi* 
porcnf wnfei* fWfl 9^ crossed at 
right angles, Right* comparative 
ufsti'.T showing how Polaroid sheet 
eliminates reflected glare on ma 1 ?- 
azine pages 

of coal sam pi es may be 
measured in a similar fash- 
ion and so can the wear- 
ability r>f cotton fabrics. 

Th e j e w c 1 e r has m ad e 
the versatile substance bis 
ally in the detection of 
clever imitation jewels. An 
engineer can determine in 
advance how efficiently the 
r n embers he’s d esigning 
will carry their actual 
service loads. He makes a 
transparent Bake lit e or 
celluloid model of the part, 
places it between Polaroid 
disks in an optical system’ 
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headlights, is furnished by 
Polaroid glass. After two 
years of intensive testing, au- 
tomotive engineers predict 
the windshield in front of the 
driver, and headlight glasses 
on all new ears, will be of the 
rtew material with installa- 
tions being made available 
for ears already in use. 
Significant uses for Polar- 
oid glass hi photography are 
many. Through it scientists 
are photographing the sun to 
study the structure of the 
sun’s corona. Glare from 
glass or water ceases to be a problem to the 
photographer whose camera is equipped 
with a filter of this material avid by means 
of a small device containing two pieces of 
the wonder film, one over the other, home- 
movie makers find they can turn out 
fades between shots that have a profes- 
sional touch. Recent works of Charles S. 



applies forces to the model corresponding 
to actual service conditions. Strains ap- 
pear as a map of light and dark bands in 
the specimen, and from this he can calcu- 
late strain at every point in the model, and 
in t urn, predict the behavior of the f till - 
siite metal parts in service. 

Insurance doctors use it in probing cases 
of ihose who claim loss of vision from ac- 
cidents, Marksmen find it, cases eyes Ira in 
when applied to gun sights, and the long 
lights in architectural offices now are be- 
ing covered with it to take the glare from 
drafting tables* 

A partial solution to the highway death 
toll, at least the number caused by glaring 



Polaroid sheets mitral strain (top} 0/1 |ranspflr*n^ 
model under pressure. Below, principle of Polaroid 
three-dimensional pictures , Center, how water looks 
to fisherman before and after putting on Polaroid 
glasses Note the hsh, Bottom , how polarization 
affects light rays 
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Poster, famed mierophotographer, 
have convinced amateur and pro- 
fessional researchers that Polaroid 
glass is the open-sesame to hith- 
erto inaccessible explorations. 

With a thickness of only three- 
thousandths of an inch, a piece of 
this flexible ccllulosie sheet might 
be mistaken for Cellophane. For 
protection, it’s always sandwiched 
between sheets of glass or safety 
film. Embedded in a square inch 
of it are some thousand billion 
sub- microscopic crystals, each 
having polarizing properties yet 
all lying parallel so they perform 
as a single crystal. Their effect is 
to absorb vibrations along one of 
iheir axes. There’s no perceptible 
change in light that is passed 
through the crystal -studded ma- 
trix but it can be called upon to 
do scores of tasks ordinary light 
can't. The behavior of the altered 
light may be studied best with a 
second Polaroid sheet* Many of 
the applications involve the use of 
two sheets. 

Polarization isn’t new. Scien- 
tists have known and understood 
the principle for years. The big 
difficulty has been in finding an 
economical, convenient means of 
getting the job done* Polaroid 
material accomplishes in a more 
practicable fashion what a Nicol 
prism or w T hat other cumbersome, 
expensive polarizers do. Then too. 
it's not limited in aperture or field 
of view, and is easy to adjust in 
an optical system. 

Place a piece of Cellophane be- 
tween two polarizing sheets and 
there appears, as if by magic, a 
combination of striking, yet har- 
monious colors. These axe created 
by the withdrawal of certain spec- 
tral components of white light by 
the interference of light vibra- 
tions occurring at the second 
sheet. Consequently, display signs 
now are Fashioned by cutting or 
stamping Cellophane into the de- 
signs wanted. Layers of Cello- 
phane are then added until the 

i Continued to pagt 13GA) 



Family Rides “Pedalmobile” 

When State Bans Gasoline 




Family of five turned to this foot -poutr red V* hlelt for transpor- 
tation when Italy limite^ jtlse of gasoline to emergencies 



Many innovations inbicy?lcs have been pro- 
duced in Italy as a result of rigid conservation of 
gasoline/-One of the latest vehicles carries a family 
of five, four of whom do the pedaling* 



jtur — — 

' Army Automobile for Roughest Road 
Can Climb Steep Slopes 



# 



Having proved its ability in the war in Spain, an 
army car that can travel over the worst roads has* 
been adopted by the German army* Chain driven, 
the vehicle climbs slopes of forty-five degrees and 
on level ground can attain a seventy -mile- an- hour 
speed. Tires have special tread to grip muddy 
ground, and the body is set up high to give clear* 
ance in passing over ridges* * 
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Self-Launching Boat Runs on Beach to Load 






Boat equipped with wheels Can ga as he re where there is a sloping beach Id pick up loud &t passengers 
amt then launch itself again into deep water far a rOvnd-trip pleasure ride 



Three wheels mounted on a pleasure 
give the craft amphibian eharacter- 
On a sloping beach she can ride out 
the water to take a load of sixteen pas- 
sengers, drive them over the surf to deep 
water for a boat trip and return them to 
the beach. No dock or pier is needed, 
llO-hor&fpower engine, on 



land the ship is driven by two front wheels, 
and by a paddle at the rear while in shal- 
low water. Twin propellers give the boat 
a speed of about eight miles an hour in 
deep water. A rubber-tired wheel at the 
stern is encased in the rudder so the same 
controls min be used in steering the boat 
whether it \y on land or at sea. 



ases Dot the Map with Ports for Private Flier 

(M — 'oJjts--- . . , , 

It won t be long before 
you can fly your private 
seaplane from Norfolk to 
Long Beach and find a 
convenient floating base 
at safe intervals across 
the country, Seaplane 
flying by private owners, 
lagging behind land 
planes at the start* is now 
fast-growing and the 
government is building a 
network of bases at stra- 

To fact tit ate *rnJ encourage use of private, seaplanes, Ranting bases like teglC points OH livCTS Bnd 
this are being established on lakes and rivers throughout U. S. lakes throughout the 
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Crosswalk Is Painted White 
to Reduce Accidents 



states* Evciy Town or city with adjoining 
water has a potential port with little initial 
cost or maintenance expense. The standard 
float consists of a twenty by twenty- two 
foot lumber floor with oil-drum floats an- 
chored in the water and connected with, 
shore by catwalk piers. Several of these 
units can bo combined if larger mooring 
Is necessary* r 



Lightweight Air-Brush Motor 
Combined with Compressor 

Combined in one unit, an electric motor 
and compressor weighing only twelve 
pounds produce pressure to operate an air 
brush for either home or professional jobs 
of painting with enamel, lacquer and oth- 
er materials. The air sun, furnished with 



Wide strip pf white to mark crosswalk oi-'er highway 
silhyi.ee fifes t ft arm 4a cap see them 



Pedestrians crossing a street are seen 
quicker by motorists if the crosswalk is 
painted white, according to one test at a 
dangerous intersection. The strip is visible 
to drivers from a great distance and per- 
sons walking on it are silhouetted against 
the bright background. 



* f Shock Absorber” Helps Angler 
Land Big Fish on Light Pole ^ 

Deep-sea fishermen along the California 
coast are using a "shock absorber" to take 
big fish with a light pole. It is an ordinary 
wooden jig with a strong spring inside it 
that can stand fifty pounds pressure, tak- 
ing the initial shock off the line. 



Lightweight motor and compressor combined in one 
unit operates <i it fcrufA handy for shop cr heme use 



a glass liquid container* is readily adapted 
for use in refinishing furniture, which is 
tedious when performed with a brush, 
Easily carried by its handle, the unit is 
mounted on a firm base and includes a re- 
ceptacle for the gun, Ten feet of connect- 
ing hose and an electric cord are supplied, 
and the motor operates on 110 volts a.c. or 
d.c. The sprayer is also useful for spread- 
ing insecticides. 



{[Send return postage to our Bureau of In- 
formation to learn the name of the maker 
of any device described in this magazine. 



tip ring’ in wcade/f jig withstands ftfty^poui 
hi so bit ft sit Cttft with fight pole 




LIFESAVERS Pw OLD 




T'lip, ejrecif^jfjn c/lam!;er fpr hwir - 
Luurrnx and other mxeitii, Boohs 

are placed in drum, the door is 
shut and tuTticd on to hill such 
bnaii destroyers ai (/ie tish. 

jPiourn in magnified vitut at upper 
left. Belov, oid map bemjf pieced 
together. H'ftcn completed it «irfj 
appear practically jitu 1 



F> ESTORING old, worn manuscripts to 
good condition, kicking out book- 
worms and seeing that no more get in is a 
job for a scientific laboratory whose staff 
has been especially trained. One of the 
finest manuscript repair laboratories is at 
the Huntington Library at San Marino, 
Calif., which houses some of the world’s 
most valuable books and manuscripts, 

All newly received books and manu- 
scripts are first “gassed.” This is done in a 
gigantic steel drum, the poisonous gas be- 



ing pumped in under high pressure to in- 
sure its penetrating into the eggs of worms 
or other destroying pests. From the gas 
chamber, the manuscripts go to the repair 
laboratory. Those which are wrinkled or 
creased are flattened with the aid of a con- 
trol led-hu mid ity stretching table. Weight- 
ed lines are clamped to all sides of a man- 
uscript, thereby applying an even pressure. 
During this process, the manuscript is kept 
damp by a special humidifying process 
which prevents moisture from actually 
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Top, aid manuscript under ultravio- 
let light, Citcfe t robot hr usfc/ to 
analyse shade of ink used In old man- 
ujifi'ipt, Right, “stretching tabic’* 
which applies uniform pressure to 
edges of m ti n Ltf c f- 4 pf uiJ.r in restora- 
tion or creased pages 



touching the manuscript, as 
this would cau.se the ink to 
run. Desks with nuun -illu- 
minated glass tops, giant 
presses able to exert a pres- 
sure of many tons, special 
map-piecing tables, binders, 
all form part of the equipment 
by which trained workers 
transform a faded, torn, and 
crinkled piece of vellum into 
a page which looks almost as 
new as it did centuries ago 
when it was written; a page 
from which the bookworms 
have been banished by a gas 
attack. 



< Ccf* tinut'd to page 144 A) 
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was eliminated and the inventor estimated, 
road wear on tires would be reduced as 
much as twenty-five per cent. 



6//y fu Ox 

Near-Blind Can See Better 
with Telescopic GU Lsses i 



Soil-Testing Kit for Gardener 
Helps Prescribe for Plants 

Bcfo replanting seeds or bulbs or nur- 
sery stock yoiTcaTT^il^tcrmine the suitable 
ity of the soil for those particular plants* 
or its deficiency in nitrogen, potash jj_ 
phosphorus, by using a simple soil -testing 
kit. Anyone can make the tests without 
previous knowledge of earth chemistry, 
and can change the degree of acidity or 
alkalinity as desired by adding the right 
amount of aluminum sulphate or ground 
limestone. A pamphlet of directions shows' 
the add or alkaline preferences of com- 
mon flowers and vegetables. Other tests 
will show' what fertilizer* is needed. 



rtiRctal Lung Worn Like Vest 

Leaves Arms and Legs Free 



1 ettseapie for spcctfltlc fcns> JicJpa near 

hirncl fa «ce well enough to perform normal wa* h 



Near- blind persons are helped to set for. 
normal work with telescopic glasses. Ht Id 
together by rods a little more than an inch- 
long, two lenses instead of only one arc 
usi. : ! for each eye. They are said to permit 
ft more normal perspective than thick lenses. 



Airplane Tires Used as Springs ^ 
f Cause Truck to Float on Air 

■ ^Doughnut" airplane tires act as a pneu- 
rfnlitic cushion in a system designed to iv- 
J^place mechanical springs on trucks and 
^pleasure cars, In a truck installation, f mi 
.^►f these small balloon tires were placec on 
T\yach side to keep the truck, loaded m 
empty, floating on air, with the result that 
w, >^pinning of rear wheels on dry, sur faces 



Srftirtf tit* artiHdot lung, leaving arms and tegs fret 
has “window" fa permit observation of ehe±l 



Permitting arms and legs of a patient to t^-,. 
remain free for any necessaiy treatment, 
an emergency lung developed by G eneral 
Tire and Rubber company coders only the 
chest of Infantile paralysis victims whose **£ 
chest walls have been rendered useless for \ ^ 
breathing. Sealed at the edge by a pneu- 
matic rubber ring, the |; lung” exhausts air V 
t^tween itself am} the patient’s both^, ^S> 



Four airplane tire i art each &ide cushion tr**elt load 
on air, improving traction and reducing tire wear 
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thereby expanding his chest and inducing 
breathing at a normal rate. Doctors or 
nurses can observe the action through the 
transparent material. The electric pump, 
operated by a quarter-horsepower motor, 
is provided with a lever which also permits 
the "lung" to be operated by hand. Its low 
cost, as compared with the larger “iron 
lung," makes it available for the smallest 
hospitals as well as for ambulances 



Twin-Unit Electric Cooker 
Fits on a Table Top 



Bit to Drill Holes of Various Sues 
Is Set by "Dialing** 

You can drill 
holes of various 
sizes by “dialing*' 
a n expansive b i t 
now on the mar- 
ket. Available in 
two sizes’ — five- 
eighths to one and 
thre e-f o ur ths 
inches, and seven- 
eighths to three 
inches — the 
crometer bits arc 
claimed to be ac- 
curate w ithin one- 
thousandth of an 
inch. A set screw 
prevents any' slipping of the adjustment, 
and a gauge on the back of the dial shows 
depth of the hole during the drilling, 

"74 if- 



tag it or camp with this two-burner electric stove 

When there is no room for a full-size 
stove, a table -top electric cooker solves 'the. 
problem. There is a tiny range available 
with either one or twin burners, which are 
individually controlled for low, medium or 
high temperatures. The top of the cooker 
is made of stainless steel, making it easy 
to keep clean. The small unit is especially 
suited for installation in kitchenette apart- 
ments, camp cottages or trailers. 



‘Painting* Tdade of Beans and Corn Shows Pilgrim Scene 



Dried beans and corn 
supplied all the color 
needed for painting an 
unusual “picture" of “Pil- 
grim Exiles" which was 
exhibited at a state fair In 
Connecticut. Thousands 
of beans in their natural 
shades provided a variety 
of colors, and corn was 
used to give an added 
touch 



only colored 
hearts arid corn in “ paint - 
ins’' this Pilgrim picture 
which was exhibited at 
Connecticut state fair 



of yellow and white. 
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uoy$ Mark Lanes in Sea 
Cleared by Mine Sweeper 



to guide Vessels through mine-infested uTaterc 

When a lane in the ocean has been swept clear of death- 
dealing mines, it is indicated by marker buoys, so vessels 
may follow the safe course, British mine 
sweepers, working in coveys, use para- 
vanes to cut the cable holding hidden 
mines in position, in order to clear areas 
for ocean shipping, 



Robot Chemist Analyzes Solution 
and Draws Graph of Results 

Complex chemical substances can be 
analyzed today by a robot that works fast- 
er and more accurately than any trained 
human chemist. The only help it needs is 
an assistant to *Teed” it chemical solutions. 

It reduces to an automatic, mechanical 
process the electrometric titration method 



now commonly followed 
by hand, the ehemist add- 
ing small amounts of re- 
agents to a solution and 
watching the voltage as 
the solution’s current 
flows. The robot chemist 
does this by itself, 
reagents and record! 
the voltage on a 
after each “dose"’ of re- 
agent. Not only is human 
labor ssaved but the ele- 
ment of human error is 
eliminated and the re- 
corded graph of th 
chemical substance 
he depended upon, 

jf,ao£_ ^ 

Floodlight Attached, 
to Camera Can 
Follow Action 

Action pictures indoor J . 
are captured more easily,^ 
when light and camera * 
are teamed up to follow 
the action. A photoflooa ; 
gun that is attached to the 
camera makes this possi-^ 

ble. The camera is mount-4r> 

ed on an arm between * w o^ 
floodlight reflectors, 
that aiming the camera 
aims also the lights, and 
the photographer needs 
no extra hands. There 
also a single-lamp 
carrying still or 






Milking indoor movie# with p hotoftood lights attached 
to Camera so that lights cuft /c If out the action 
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gCOUTING thr ough the short waves 
with his high-frequencV receiver, a 
radio deputy in the sheriffs office of Los 
Angeles county suddenly ran onto a mes- 
sage that didn't make sense. Ho copied it 
down. It was in code, and there was no 
signatu re t 

It was just the sort of message he was 
seeking, and during the next few weeks a 
constant watch was kept on that 

frequency. Other messages were 

recorded. Decoded, they helped 
bring about the arrest of a group 
of spies who were stealing naval 
secrets and selling them abroad. V 

During a flood in southern Cali - 4P 

forma a couple of years ago the l 

existence of an illegal short-wave I 

radio station that had been in 
communication with a foreign 



Top, tracing sJtOrt -uHtOC signals art map by triangulating 
bearings tram patrol cars. Center,, field intensity 

meter helps find station by measuring strength of sig- 
nals. Bela w, deputy sheriff hunting transmitting an- 
tenna, with car pointed in direction of strongest signal# 
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Top, talking on directional 
beam oVet parabolic nn^fflnil. 

Right, rpfnfing' tfain anff/ina 
on sheriff's station finds di~ 
reef ion of other trantmitter*. 

Bottom „ mobile transmitter 
and power supply 

tiona! antenna hidden in 
an attic and a transmit- 
ter that can be carried 
in a suitcase are all the 
equipment that a for- 
eign agent needs. He 
can cross an ocean and 
a continent with no 
more power than is 
needed to light an elec- 
tric bulb + 

It is estimated that 
there are several thou- 
sand unlicensed short- 
wave radio transmitting stations in 
the United States. Most of these are 
amateur “bootleg” stations operated 
in the five or two -and- a -half meter 
bands by enthusiasts who haven’t 
bothered to apply for federal licenses 
or can’t pass the required tests. Hav- 
ing no call letters, a bootleg operator 
frequently uses the signature of a 
bona fide amateur station and it is 
through this deception that he is apt 
to be caught. Other bootleg stations 
are used for such illegal activities as 



the broadcasting of horse-race results from 
tracks when such announcements are for- 
bidden to gamblers, A tiny mobile set bid- 
den in an automobile at the race track is 
all that is required. 

One of the advantages of radio in espi- 
onage is that with directional transmitting 
aerials, dot and dash messages or conver- 
sation can be made almost completely se- 
cret. By turning his antenna in the right 
direction a spy can communicate with a 
foreign nation, yet other stations a few 
miles behind or to one side of the trans- 
mitter can’t pick up the signals. Automo- 
biles containing powerful transmitters can 
broadcast while driving 
at high speed although 
in such cases the mes- 
sage radiates in all di- 
rections, because a large 
directional antenna 
can t be mounted on a 
car. Using a portable 
apparatus that be can 
carry under one arm. a 
spy can talk from a cliff 

to a ship at sea. employ-* 

ing an ultra-high fre- 
quency beam only a few 
centimeters in wave 
length that confines the 
radio waves like the 
beam of a searchlight. 
Only a receiver in the 
direct path of the beam 
can pick the signals up. 

So grave are the pos- 
sibilities that many law- 
enforcement bodies 
have been co-operating 
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with army and navy intelligence units, 
standing watch over short-wave channels 
and working out methods of apprehending 
illegal operators. In Los Angeles county, 
Lieut, Charles W, Ellison, in charge of the 
communications department of the sher- 
iff's office, at the orders of Sheriff Eugene 
W. Biscuiluz, is training his staff in coun- 
ter-espionage work and in tracking down 
illegal stations. Standard police radio 
equipment instead of special direction- 
finding sets serve the purpose. 

“Surprising as it seems/ 1 says Lieut. El- 
lison, "a patrol car equipped with a two- 
way radio and a fish -pole antenna is a 
perfect direction-finder. Radio reception 



Radio car finds direction of js h or t - it'a iJe sfstrort by rotating on 
ijreose raclt, top. Center* recording high-speed signals, to be 
played back slowly for decoding. Hot torn, tiny beam trans~ 
mitter sends signal:, twenty (a thirty miles 



is usually best when the car is pointed directly to- 
ward or directly away from the transmitting station. 
If we are trying to- find the location of an unknown 
station the ear s radio is tuned to it and the driver 
then turns the car until the signals come in strong- 
est, At that point the car is in a direct line with the 
transmitter, although there ls no immediate way to 
tell whether the station is in front or in hack of 
the car. The next step is to drive in the general 
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Jas Bag on Roof of Auto 
Holds Fuel for the Car 



shattering under bombardment, Paris 
merchants have created a new kind of 
advertising art. By arranging the strips in 
attractive designs to represent the kind of 
merchandise carried, shopkeepers create 
effects which sometimes enhance the ap- 
pearance of their establishments. 



"Wipeoff" Disks for Movies 
Produce Trick Effects 

Amateur moviemakers can produce pro- 
fessional effects with inexpensive disk at- 
tachments just made available. There is a 
celluloid "fadeout NT disk that ranges grad- 
ually from opaque to transparent, and a 



Cecil gas, taking the place of gasoline at auto fuel, is 
carried in large bags an tap af Cart if\ Leaden 

Rationing of gasoline in England has 
brought back the gas-bag car* familiar in 
London and other British cities during the 
world war. Coal gas used in place of gas- 
oline is stored in a bag on top of the car 
and pipedto the engine through a hose* 



"War Tape" on Paris Windows 
Introduces New Art 

Forced to plaster their plate-glass win- 
dows with paper tape to keep them from 



and " fadeant *' disks attached to movie 
camera rotate when a button is pressed 



“wipeoff” disk that wipes the scene from 
left to right or vice versa. The equipment 
is mounted on the camera with a detach- 
able frame counter and back crank. Press- 
ing a button automatically turns the disk 
while the camera is operated normally* 



Carnes and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request Eiccompanied 
by stamped, self -addressed envelope. 



Dress shop m Paris with its plate- gtais ifin down 
protected fry tape arranged in decorative design 





Plane Light C hanged by Man in Automobile 

Perched precariously in * : <* ' f f - 

a speeding automobile, a f' -A - 4 

ground crew member , 

changed the port running 
light of a seaplane seek- 

ing to establish an endur- I * . 

ance mark. Soaring dan- 

gerously low to complete * 

the hazardous maneuver, 

the pilots managed to ^ v Jp 1 ~ MpjB & ^ 

guide the craft within 
reach of the car traveling 



Mechanic tit retches to reach 
airplane luinir light that 
needed changing, ai pilots 
towered their ship dying at 
speed of car racing fifty miles 
an hour acriit.t sands 
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Floating Conveyor Hose on Sea Pumps Cargo to Tanker 

Seagoing tankers are 
filled in record time with 
t the aid of a hose light 

gJfg'jA'* enough to float on the 

^ surface of the water, yet 

' strong enough to with- 

«_ stand high pumping pres- 

j, - * sures. Using such a hose, 

' l s 000 feet long, 3*000,000 

. ... _ gallons of cargo were 

^ loaded into a ship, ready 

' £jL£|jj to sail, in eighteen hours. 



Hose tying snakelike an sur- 
face of water loads cargo from 
shore into t uniter jji record time 



London Cars Wear Slotted Masks on Headlights as Raid Protection 
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Automobiles driven in London must 
wear hoods over their headlights at all 
times os a precaution against air Taids, 
The mask emits diffused light downward 
through three horizontal slits, and is 
placed on all lamps. Permanent installa- 
tion is ordered to supersede the former 
temporary screening methods. 



([Inquiries as to makers of articles de- 
scribed in Popular Mechanics, will be an- 
swered by our Bureau of Information upon 
receipt of return postage. 




Fitting three-slot hood Wvr automobile headlight 
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By Lewis A- Elkin 

45*niar Instructor,, Chico^a Figun- Sk.ifmg C 
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^ '\UT on fhe ice you see a skater cutting 
graceful and intricate figures. It looks 
simply perfect— and perfectly simple — but 
there is more to “big league” ice skating 
than greets the eye. Top- dig lit skaters, 
with memories of years of assiduous train- 
ing. practice, and many unpremeditated 
bumps on the ice. are fully aware of what 
it takes to become a champion. 

No matter whether a person becomes an 
expert figure skater, or merely acquires 
enough ability to skate simply and pleas- 
urably, a few fundamental rules of pro- 
cedure govern in all cases, and at all times. 
First, remember that in order to move 
along on the ice, and to acquire speed, 



- m 











skating must be done on the edge of the 
skate blade. With that essential habit ac- 
quired, the next thing to learn and remem- 



Olhe Wuufjf, Jr,, erre of America's outstanding figure 
skaters x turfs Axel Paulsen Jump f f op, loft). Cire/e, 
Haupt in air t using his arms fo A*!p firm twirl. Jot- 
tom, Aurffr.v Pepp c jfartinJ tar ward -out side spiral 



G6 





Top, Haupt nearing end of Paulsen jump and then landing, f Photos courtesy $t , / surs 
Post-Dispatch, ) Bottom row. Miss Peppe, member of U. S. Olympic team, continuing 
and completing forward outside spiral i Photos courtesy Sun Valley, Idaho.) 



her is to lean to one side. This latter be- 
comes instinctive, almost, when the edge 
uf the blade is used. Skating on the blade 
edge, and leaning, tend to make the skater 
progress in curves* rather than in a straight 
line. Simple curves, when worked up, be- 
come the beautiful figures that form much 



of the repertoire of the champion skater, 
A skate blade is identified in four sec- 
tions, or edges, the forward outside edge, 
the forward inside edge, the hack outside 
edge, and the back inside edge. The fig- 
ure skater employs all these edges, and he 
who hopes to become proficient should be- 
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gin by acquiring stability 
and balance on the four 
edges. The problem that 
besets the beginner is 
that of keeping in motion 
on one foot, while the 
other foot is preparing to 
shove him along. Fear of 
falling prompts him to 
put both feet down to- 
gether. But you can't 
skate that way* 

Do it this way: start 
with the outside edge of 
either foot. The body is 
leaned to the side of that 
starting foot* known as 
the skating foot, but is 
kept otherwise erect, 
with the skating knee 
well bent. The free leg. and the arm on 
that side, go naturally to the rear as you 
make your first stroke. And remember 
that you skate on the edge of the blade by 
leaning the whole body — not by turning 
the ankle. After pushing off, you are apt 
to begin to lose your balance* To offset 
this, come down on your free foot, so that 
it becomes the skating foot, and shove off 
with what was the skating foot, hut which 
now becomes the free foot* This is the 
basis of ail skating. In a short time — only 
a few minutes for some — foot follows foot 
to the ice in instinctive rhythm, the dis- 
tance covered in each stroke is longer, the 



T op. Miss Peppe in moist of splits 
jump. Center, ftou 1 forward outside 
eight is executed. Right path fol- 
lowed on d loop* forward outside, 
i R and L indicate right and left toot J 



speed greater, the bal- 
ance more sure, and you 
begin to get the pleas- 
ure of skating. 

This is ideal form for 
the skater: the body 
erect, the arm on the 
skating side in front of 
the body, with the fore- 
arm and hand parallel 
to the ice as nearly as 
possible* The other arm 
and shoulder blade 
should be held well back 
— not rigidly, but grace- 
fully. Hands should be 
below the waist, con- 
t rolled but relaxed, the 
pa 1 ms down wa rd * 

The same basic prin- 
ciples apply to skating 
backward as to skating 



forward, Only the direction of propulsion 
is reversed. Plain skating, both backward 
and forward* is a necessary foundation be- 
fore the skater can begin to leam the fig- 
ures that make up what might be termed 
“specially” skating, but which is the thing 
that marks those who advance to the en- 
viable status of ^champions.” 

Professional or “champion” ice skating is 
arduous, too. Karl Schafer, who held the 
championship for men in Europe from 1929 
to 1937, has been quoted as losing as much 
as two pounds in weight during a five- 
minute exhibition. 

Once a skater reaches top form — ehani- 



v* . . .« 



i:/oy 5 



POPULAR MECHANICS 



G9 




Top, toft, flaupt. m Imtinx bach- 
word, performs mazurka jump, ■ 
Right, perfect form in tke stop 
jump by ffaupt, f Photo* four- 
tety St-, Louis Post-Dispatch*) 
Center, diagram of the forward 
ntft.vidr JaubL' three, R and t- 

indfeating right and left toot. 
Bottom, Mist Peppc conclude 
trig Axel Paulsen in graceful 
fining f Photo courtesy Sirn 
V alley, f daho. ) 



Near [he head of the 
list of qualities with; 
which the competent 
skater must be endowed, 
is the gift of co-ordina- 1 
tion — co-ordination of 1 ", 
mitid and muscle, of arms 
and legs, of the body as a whole. If you 
want to test your own co-ordina live en- 
dowments, try this: let both your arms 
hang beside your body. Then rotate one 
i »f them in one direction, in the same plane 
as it was when hanging loose, at the same: 
time rotating the other arm in the opposite* 
direction. If you can do that, your co- 
ord in ative ability is good. 

Like any other active sport, skating calls 
for good stomach muscles. Those who 
eventually attain better than average abiU 



p'onsli ip form, so to speak 
— he or she cannot ex- 
pect to stay at or near 
the top on less than two 
hours of practice a day. 
li is not uncommon for a 
tup no tcher to practice a 
full hour on one figure 
that he is trying to per- 
fect* So, for school fig- 
ures and free skating a 
two-hour average every 
day must be on the cards. 
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Rail Crossing Gate Swings despite outside temperatures 

- — j A ' high as 120 degrees by 

to Release 1 rapped Auto 



ics 



xjT 

run as 
an auto 

cooler that uses Dry-Ice to lower the in- 
terior temperature. One patented contain- 
er, filled with twelve pounds of Dry-Ice, is 
installed in a window opening, the glass 
window being rolled up to hold the unit 
in place. Outside air entering a small p^r+ 
in the container passes over the Dry- ice 
and is delivered into the car at a tempera- 
ture of about fifty degrees, resulting in a 
general drop of as much as thirty degrees. 
On some desert routes motorists may rent 
a filled container which may be refilled 
along the w^ay, and then turn it in at a sta- 
tion at the end of the crossing. 

$ //3*' r — ' 

Speech Is Timed to the Second 
by Radio Readometer 



Pushing railroad gate to prove it really will ruling to 
release trapped motorists as sign indicates 





Motorists w r ho find themselves trapped 
railroad tracks inside gates recently in- 
^„alled at Louisville, Ky., can push their 
ivay through, since the arms can be swung 
outward, A pressure of twenty -five pounds 
wiU open the gate. Bells and lights go into 
action five or sis seconds before descent of 
the gate arms, giving traffic time to halt, 
hut if a car is trapped, the driver can get it 
off the track bynosi ng it against the gate. 
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0ty Tee” Automobile Air Cooler 
* for Hot- Desert Driving 

Tourists who drive over the hot deserts 

% of the western states remain comfortable 

G M Ola A * . ?■? 



Carton of Dry-Ice r naunied m automobile ujih-Johj 
picks up and cools hot outside air before it enters cor 
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Manuscript or musie is rolled f A rolls'll Reado meter at 
proper speed so radio program wilt end on fit* second 





Ln radio broadcasting, w T hcrc programs 
literally are scheduled to the second, it is a ^ 
major problem to regulate speeches, an- 
nouncements, dramatizations or orches- 
trations so they will fit the exact allotted 
time. This is being accomplished 
ly by using a Readometer which feeds 
matter to he broadcast across the face of ’ 1 

con-. 
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sists of two rollers to which the manuscript 
or music is attached, and as the paper rolls 
along a pointer helps the speaker keep his 
eye on the line of print, where a light is 
provided for ease of reading. With this in- 
strument, a speaker can make use of his 
lull paid-for broadcasting time without ex- 
ceeding it, and it also eliminates the need 
for a “fill-in” between programs. 

it /i ^r fi 

^Cool” Light Glows Inside Ice 
without Melting It 



To demonstrate the “coolness" of a new- 
ly developed fluorescent light, a sign was 
jfrozen solidly in a cake of ice and burned 
continuously without causing it to melt, 
The light was designed for use in freezing 
rooms of a modern cold-storage plant, 
f where a temperature of thirty degrees be- 
low zero prevents efficient operation of 
ordinary fluorescent lamps, and incandes- 
cent lamps would create too much heat 
Solution of the problem was found in the 
development of this special fluorescent- 
♦tube light, and extensive tests under frigid 
, conditions proved its success. 





sign frozen in eoic of ice proves its toch 
use in cold rooms 





Ball Bearings for Oil Well ^ 
Save Casing and Tubing ^ 



Left, oil-well connection. Right , cross-section 
showing locution of hall hearings 



In pumping wells, especially those more 
than 5*000 feet deep, a breathing action 
causes the inner string of pipe, or tubing, 
to rub against the well casing. A new de- 
vice with ball bearings allows several 
inches of vertical movement in the well 
without appreciable friction, thus retard- 
ing wear on casing and tubing collars. 
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ectric Eye SeevS Death Approach 
in Time to Prevent It 



Warning of the approach of death is giv- 
en by a photoelectric eye, designed at Ford 
hospital in Detroit, Mich., which reartsrto 
changing color of the skin and blood of a 
patient. It will be used in surgical opera- 
tions where anesthetics or sedatives have 
been administered, as its signal allows 
time to give life-saving oxygen. Blood 
grows darker, due to loss of oxygen, upon 
the approach of death, and this is what 
actuates the photocell, A strong light is 
placed behind the ear, and the electric eye 
picks up rays passing through, thus de- 
tecting changes in the blood 
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AINTING” LIVE 




T vp, Jti/I, ity>- jW. Rupp jti/u^un^ gii t (£iuj>i: for The Races at Man'" presentation. Right, cotton 
glued fo pitcher and < howl looks like mitk. Bottom , left, ” The Last Supper r?prorfuffwn, App/if. 
ffirsmarp glued to tablecloth to pret’t/if sliding an tilted fable in “The Last Supper" 



OEFORE the audience appears one of the 
world's masterpieces of painting, every 
line arid color just as a great artist created 
it. Only the painting is life sized, and the 
characters are actually living. 

For a minute and a half the picture re- 
mains visible, then vanishes. A few mo- 
ments pass, and another world-renowned 
work of art appears. Next comes a piece of 
famous sculpture. Then other paintings. 

72 



Finally da Vinci s immortal “Last Supper” 
hi spread before the audience, its power, 
reality, and unbelievable feeling of "depth” 
bringing an awestruck whispering from 
the crowd. 

Pointing with people sounds a little like 
a miracle— until you see it done. And even 
then, you have to shake yourself to make 
sure you haven’t dreamed that the great 
masterpieces of the world's finest painters 





Top, living prwnfidSf fanout's "A Wflpi’lJf 

/fund. 1 ' Belou 1 , ffft, preparing sotting for "The Last 
Supper ffproduchon of Watt’s immortal 
painting, "Sir ClofaAfid/* Tfte mode! is living, the 
horse is painted an background 



haven't walked right cut of their frames. 

Behind this seeming magic is the artistry 
and mechanical ingenuity of Roy M. Hupp 
of Laguna Beach, Calif., whose living mas- 
terpieces form part of the annual Festival 
of the Arts which is held in that city. 

For six months before the annual festi- 
val. Repp culls through copies of hundreds 
of the world's great paintings selecting 
those which are best suited for reproduc- 
tion in his unique manner* This year he 
chose forty -four paintings and started the 
seemingly impossible task of solving the 
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in ec hi* n ic al and artistic 
problems and finding the 
proper models. 

Noticing a resemblance 
between the face of a local 
garage owner and that in 
Frans Hals* most famous 
work. Repp obtained his 
consent to play “The 
Laughing Cavalier/’ A 
Laguna octogenarian 
p lays Wh 1st 1 ev\s * ' Mo th er , ' ' 
Kopp was once unable to 
find three physically per- 
fect men to play parts in 
one of the pieces of stat- 
uary which are displayed 
on the same program with 
the paintings. The statu- 
ary in question. Malvina 
Hoffman’s “The Races of 
Man,” was to be given 
with the aid of a specially 
modeled golden git) be of 
the world, and a revolv- 
ing pedestal. He was 
about to cancel this num- 
ber. when he saw three 
young men walking along 
the street. They were the 
exact type he wanted. It 
took quite a bit of ex- 
plaining before the young 



men understood the situation. But 
when they realized what it was all 
about, they agreed to become stat- 
uary for a night* 

In the vast majority of cases the 
models are secured from citizens 
of Laguna and near-by towns. 
Often,, it is the magic of makeup 
and costuming which turns the 
trick, The highly masculine char- 
acter of Velasquez* il Alessandro 
del Borvo” was played by a wo- 
man, certain features of who.-e 
face had suggested to Ropp that 
she might play the part. Makeup 
and costume did the rest. 

One of the most difficult me- 
chanical as well as artistic proh- 



Top, tke mil lie of makeup is important in recreating mtts- 
terpieefi. Center* living reproduction of Whistler's painting 
of his mother has a striking resemblance to the original, 
Bottom,, reproduction of a piece of sculpture iwiffi a living 
model during Pageant of the Masters 
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lerns is to properly blend the Iiv~ 
mg models and constructed sets 
with the painted background. 
Correctly judging where the set 
should end and the background 
begin is important in securing the 
feeling of “depth.” 

For instance, in Watt’s famous 
painting, “Sir Galahad,” a knight 
in shining armor stands beside the 
head of his horse, while in the 
background are massive oak trees. 
In reproducing this picture only 
the knight and a narrow strip of 
leaf-strewn ground are real, the 
trees and the horse being skillful- 
ly painted on a backdrop. The 
armor is made from papier-mache. 

In Rcnoufs “A Helping Hand,” 
a large part of an old rowboat was 
used in tbe foreground, the rear of 
the boat being so skillfully blend- 
ed into the painted background 
that only a few feet away it was 
impossible to tell where the two 
joined. 

In one picture it was necessary 
to show milk being poured from a 
pitcher into a bowl. The scene was 
to be held for ninety seconds, but 
a pitcher of the relative size paint- 
ed by the artist wouldn’t hold 
enough milk to pour that long. 
After days of experimentation, it 
was discovered that a strip of or- 
dinary cotton glued to the pitcher 
at one end and the bowl at the 
other created the desired effect 
perfectly. 

Such pictures as “Birth of the 
Flag” by Henry Mosler, which 
shows Betsy Ross and her daugh- 
ters sewing on the first Old Glory, 
require elaborate costumes and 
makeup. The costumes are made 
by members of the association 
presenting the living pictures* 
Many of the characters must wear 
wigs. As no standard wigs will 
give the specific effects intended 
by the great artists, it is necessary 
to create a special wig for each 
character. The wag for the "Blue 
Boy,” adapted from a theatrical 
wag. is so perfect that even when 

i Continued to page 14IA) 




Braille Globe for the Blind 
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Helps Fol low War Events 
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with pins outlining sea end hjujfiiforrps of c outi- 

frrts enables blend to trace fftme in fafitiufing ei?entx of u.'ar 



Blind people can keep posted on the progress of 
events in Europe with the aid of a Braille globe 
designed for that purpose. Boundaries of the vari- 
ous countries arc read by following with the finger- 
tips a line of pins projecting above the map, 

o 

Motor-Oscillated Electric Disk Heater 





Distributes Warmth in Room 



«- Quick; even distribution 
of heat from the common 
disk-type electric heater is 
accomplished by an oscil- 
lating heater introduced 
recently. A quiet-running 
motor turns the heater al- 
ternately right 
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Flash Bomb Lights City for A 

^ SrvUA ,, _ 



ir Cameraman 




Phonos- U 3 A r m' 1 ALr Corii:- 

Lower photo* /show Son 
Diego and an airport pho to- 
graphed at night, and army's, 
aerial flush^bomb equipment 



Flashlight bomb suspended by a parachute, at 
Cop, illumines terrain heSuw und its light au- 
tomatically teleuset shutter of camera shown 
mounted in CrfaiOay pirfin/i of plane 



Automatic flash bombs that set off an 



a I a sal£ distance from the airplane. The 



automatic camera shutter make aerial pho- 
tography at night as simple as in broad 
daylight. After twelve years of experi- 
ments the U. S. Army Air Corps has de- 
veloped a bomb that is dropped by para- 
chute, exploding when the parachute opens 



bomb floods the terrain below with a bril- 
liant light, sufficient to bring out in sharp 
detail the ground within view of the cam- 
era with an exposure of one twenty-fifth 
second at f3.5. The shutter is automatically 
tripped when the light reaches a photo ^ 
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Giant 170-Ton Iron Casting 

Big Enough to House Auto 



electric cell in the camera. Be- 
sides its value to military photog- 
raphy, the hash bomb can be used 
for aerial pictures of shipwrecks 
and accidents at night* or to illu- 
minate a target for artillery or for 
aerial observation flights* 

Surgical Tool Has an 'Eye 1 
^ to Light Way into Wound 

Surgery has a new tool that 
“sees 1 ' its own way into a wound 
/T where life is in danger and use of 
\J the knife might be fatal. It is the 
peritoneoscope, a slender instru- 
3 ment with a telescope and electric 
5 lamp at its end, and forceps that 
y can clamp off a bleeding artery or 
^5 pluck out a fragment of bullet or 
1 shell. It can be thrust into the 
; tiny opening made by a bullet 
without enlarging the surface 
^ wound. It can be inserted through 
i a needle -size opening through the 
■i skin and tissues to drain an in- 
3 terrtal abscess or sample a hit of 
tissue suspected of cancer* Sur- 
geons hope that many an abdom- 
inal operation can be avoided by 
jcising ibe new jjtstrumeriL 



Aut omo t>il i> urns driven inter casting with plenty of clearance to 

demonstrate enormous gixe of I7Q-tan piece of molded iron 



One of the largest castings ever produced in Eng- 
land was recently completed at the English Steel 
Corporation, Vickers Works* Sheffield* Into its 
'‘production went 170 tons of molten iron* An auto- 
mobile v. driven through the mold easily in dem- 
onstration of its unusual size* 



Robot “Doctor” Shows Pulse Count and Blood Pressure 



Blood pressure and pulse count are 
m anured by a coin-in-the-slot machine, 
known as the robot "doctor” The "pa- 
licnf places his arm in position on the 
machine and an attendant helps him strap 
it in place* Then a dime is inserted and 
t lie doctor automatically conducts a test 
and reports its findings. 



Dripless Flowerpot Reservoir 
Prevents Souring of Soil 

) 

Soil will not sour in 
a flowerpot that has a 
reservoir into which fir - 
. moisture drains* A ■ T' 

pi rf orated disk above I J 

the reservoir retains B r 

the soil, but roots ex- 

tend through to absorb 

water as needed. 



Vfndmg machine ttont sells information about you r 
blood pressure and pulse count tor t^n 
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final amplifying at as* o of 
ismt' -kiitiii’ui t t r an if (tt it ter 
built by amalcur anJ (left/ 
rotary beam antenna .for 

Jin-rnOfi r t ran-; mi t tvr 



to the recent perfec- 
tion of the ihree- ele- 
ment rotary-beam an- 
tenna that acts as a 
reflector and directs 
nearly all transmitted 
waves in one direction. 
It delivers a signal 
improvement in the 
desired direction 
amounting to 100 times 
more than was possi- 
ble with earlier types 
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TpiFTEEN years ago not even five times 
the power of today s biggest broadcast 
station was enough to insure daytime radio 
communication across the continent* but 
today an amateur with a five-watt set can 
talk coast to coast His transmitter con- 
sumes no more power than a Christmas- 
tree bulb. With a twenty -five- watt trans- 
mitter he can reach friends in any part of 
the world when conditions are good. This 
tremendous gain in efficiency is due in part 

•^03*T 



of aerials. Very little energy radiates away 
in undesired directions. It likewise in- 
creases ability to pick up distant signals 
when used as a receiving antenna. The 
beam aerial consists of three parallel metal 
rods, usually of dural or stainless-steel 
tubing, the lengths and spacings of which 
must conform to a formula worked out by 
J. N. A, Hawkins of W6AAR from theoret- 
ical research performed by George Brown. 
The antenna is supported horizontally in 

■iTT-'tfr *vr vr, „ ' 
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the air. The central rod Is a 
radiator, the rear element is 
a reflector, and t h e fro n t 
element is a director. The 
reflector absorbs and re- 
radiates back signals broad- 
cast from the radiator, the 
time delay that occurs per- 
mitting the re-radiated 
power to reinforce signals 
then being broadcast from 
the radiator rod. The direo 

4 Con iftiur/cE to piiije I26A) 



Top, lefty fat/dcr is antenna framework* 
fitght, light behind map show* direction 
antenna i‘, pointing, Center, how unr^nnu 
works* Bottom, amateur at fr mike t *" ufld 
diagram at how antenna transmit ,•; energy 



■ Appr ■■vmiiue i>f (ang n.trraw 

beam created by direction ;tl antenna. 
‘'ign^E siren [sdi nt beam is about 100 
times more ih^n. it i'rdin.it\ antenna 
hud been iiti-d 



"f t.ifi stni He r « ith l-ilctiifRi 
bea-rn nntenna 



Diagram ilUrnr-iting haw beam antenna transmits 
nearly all energy lii isne direction 
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Steel Made Diamond-Hard in ‘Blanket’ of Gas 






degrees Fahrenheit 
cools in an air-cooled 
tunnel. There is no quenching in 
oil or water, which would distort 
or mar the metal. Steel pieces ap- 
proach diamond hardness in their 
finished form with a bright sur- 
face and without the expense and 
delay of additional machining. 
Delicate steel springs retain their 
brilliant finish despite the intense 
heat treatment. 



Steel Is hardened in an auto- 
matic electric furnace that uses a 
“blanket” of oxygen -free gas to 
prevent distortion and formation 
of scale. The furnace, announced 
recently by the Westmghouse=i - er_ 
search laboratories, maintains a 
delicately balanced atmosphere of 
pure hydrogen and nitrogen. It is 
about seven feet long, and steel 
passing through it is heated as 



AbaVe T removing steel die from furnace. Right, tittl IO pearly 
approaches hardness t>f diamond it con Scratch glass 



Nmety-Two-Ton French Tank Is New Monster in War 




Photo, Nevrs of the D*p VV * 

“Baby** tank weighing tons is dwarfed by nlnety-iuo-ton mun- 

iter. Both are used by tht French army 



One of the French 
army's most powerful 
weapons is a huge tank 
weighing ninety-two 
tons. Its gigantic propor- 
tions dwarf the “baby” 
tank wei gh i ng twelve tons. 



CSend return postage to 
our B u i eau of Inf or mati on 
to learn the name of the 
maker of any device de- 
scribed in this magazine. 
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Plates Attached to 



H i g hvva y maintenance 
may be speeded by a sot 
of four portable toothed 
plates that can be at- 
tached to the blade of a 
road grader in ten or fif- 
teen minutes. The plates 
are adapted to two types 
of teeth, one tor loosening 
gravel on rough road, the 
other for removing ice 
from slippery highways. 
Use of the equipment is 
said to speed up road 
maintenance and reduce 
the costs. 
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Inspecting special toothed blades attached l?sJ road machine. Two types 
are used, one tor loosening gravet, the other for removing ("re 
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Old Locomotive Hauled on a Truck to Railroad Station 






Here is how historic locStnotiVe Was loaded on truck and hauled to station 

where it toah part in ceLebrpting centennial 



5 // 2> -? , t *‘ (xJolmk 



When th ^ Southern Pa- 
cific railroad wanted to 
nlnnh the old locomotive 
Hu n ting ton” in 
□nt of the station in 
Sacramento to help cele- 
brate the city’s centen- 
nial, it called upon a mov- 
ing specialists The once 
proud giant was hauled to 
the spot on motor trucks 
and there unloaded. In its 
better days of service the 
43,500 -pound engine, 
built in r i&43, operated be- 
tween Sacramento and 
Promontory Point, Utah, 



Extension Shield on Automobile Sun Visor Cuts Glare to a Minimum 









Your sun visor can be increased in area 
to provide greater protection against the 
sun and wind while driving by adding to it 
a shield that may be extended and unfold- 
ed when needed It is attached to the visor 
by means of snap fasteners, and since it 
weighs hut eight ounces the burden will 
not cause the bracket to sag, When not in 
use the extension shield slides behind the 
regular visor* 



CfSend return postage to our Bureau of In- 
formation to learn the name of the maker 
of any device described in this magazine 






Shield extending to left af regular automobile visor 
is attached faith snap fasteners 





,wu 



r* 



■ itwxr^’ 




to 

Be! out, 

dtfficult "one- hand 11 stand by an educated i^al 

“f^IVE the average seal a 'college 
degree’ and he’ll be worth a 
great deal more than he would be as 
an expensive fur coat, besides which 
he'll pay for his education for many 
years to come " 

So says Mark Hilling, president of 
Seal College, who, at Kingston, New 
York, is scientifically educating seals 
to become versatile performers, musi- 
cians, acrobats and comedians. The 
demand for educated seals during the 
past few years has increased to such 
proportions that after a year’s training 
under Hulings supervision, a seal 
worth from $100 to $200 when caught, 
has a value of from $3,000 to $4,000 
when it graduates. Especially talented 
seals have been worth $5,000. 

Seal College, a large wooden struc- 
ture, contains many scientific devices, 
some of which are worthy of a school 
for human beings. There is a large 
swimming pool, for example. Lined 
with concrete, fed with a constantly 
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flowing stream of fresh 
Wcittr and equipped with 
springboards, it has re- 
placed the old-time bath- 
tub and small tank which 
trainers previously used. 
Near by is a miniature 
stadium capable of seat- 



ing abotit 200 people so 
that the pupil, during the 
course of his training, be- 
comes accustomed to 
spectators who invariably 
collect when he performs. 
The seal " dormitories’ s are 
of concrete, and spotless. 

Huling’s pupils, which 
are mostly caught in the 
Pacific near Catalina Is- 
land. arc of the type 
known as California sea 
lions. They have long 
supple necks, lithe bodies 
and a considerable 
amount of nervous ener- 
gy which makes them 
among the best fitted lor 
performers. Sometimes 
they are temperamental, 
too. In their native 
haunts they are accus- 
tomed to feeding them- 
selves on live fish, so 



jf.tff, ypflj ready for a com?t/jr turn, for which it has u natural flair. Right t 
this big fellow didn't go to college hut he learned to jump for a fish din- 
ner* Below teaching one of i/te pupils to play a fune on the horns . The 
trick is teaching the sequence in which each horn is to he blown 
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some of those shipped to 
Seal College go on a hun- 
ger strike for several days 
after they arrive, refusing 
to be fed by HulLng or his 
assistants. 

Each student gets from 
eight to ten pounds of fish 
a day. He also gets a 
snack before and after he 
goes through each stunt 
and will, not perform oth- 
erwise, 

"A seal gets just about 
one half hour of instruc- 
tion every day,” says Hul- 
ing. "He learns readily 
and what he learns he 



never forgets. An intelli- 
gent seal may remember 
from fifteen to twenty 
tricks and after he has 
become used to the rou- 
tine of the college he can 
learn them at an average 
of about one a week. 

“The first thing wc 
teach a pupil is to lake 
things in his mouth. Then 
comes balancing. After 
( J la t c omes cl app i ng. Th i s 
last looks like a natural 
gesture and a great many 
people think that it is, but 
ii really must be taught 
which Isn't as simple as 
one might think. After- a 
seal has learned these 
rudimentary tricks, he is 
ready for more compli- 
cated ones and may spe- 
cialize in one of the sev- 
eral courses given/’ 

Thirty years ago, ac- 
cording to Frank Wirth, 
one of America’s foremost 
bookers of animal acts, 
the seal became popular 
as a novelty act and its 
popularity has persisted. 
In order to continue to be 
a “novelty” however, the 
seal has had to add con- 
siderably to its reper- 
toire, As a result, even 
old troupers are sent back 



Tap, teal graduate leaving "eflHfgf" in specially equipped car. Center, doing a difficult balancing acf. 
Bottom. left r seal in a ^'bedrpom** scene. Right,, doing cumbrnaf ion balancing and acrobatic act 
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Tells Sales Story 









projector tells a a I 
picture for project rp 



To preset 



to school every once m a while for a post-^ Portable Talking Projector V 

graduate course. Since a seal lives as long * s 

as a human being, in some cases even 
longer, some of the performers that got by 
with simple tricks three decades ago areNb 
still taking courses occasionally with vai r 
ous trainers to brush up on their routines. 

One of the most popular branches of 
study at Seal College is music and Huling 
and his assistants can teach a pupil to play 
the chorus of a song on the horns by blow- 
ing them. 

“Some people think that a seal is actu 
ally musical and can distinguish the vari- 
ous notes,” he says. 'This is not so. 
student is taught to remember the 
quence by which he must blow, not 
notes themselves. Incidentally there 
two ways of blowing, by the mouth 
nose. Inasmuch as a seal puts his 
around a horn when, he blows by thi 
mer method, for fast choruses we 
him merely to exhale through his nose 
this is much swifter. 

“Sometimes one of my pupils will sho 
temperament* Noise docs not seem to af- 
fect them, except the sound of clapping 
which they realize is applause and whic 
they continually seek. Colors in motion do^ 
affect them occasionally and I have known ^ 
a pupil to slip up in his routine when a t 
woman in a brightly colored dress took her ^ 
seat and distracted his attention after a 
performance had started." 

One odd example of temperament in 
Ruling’s recollection was that exhibited 
by Alf, a seal which had graduated with 
honors* Alf had an extensive repertoire of 
tricks and went through every one of them 
faultlessly during rehearsals. When there 
was an actual performance, however, for 
some reason or other he cut a simple bal- 
ancing stunt out of his routine. One night 
he played in a theater in which the first 
row of seats was so far back from the stage 
that he couldn’t see the audience in the \ 
darkened house. Thinking he was at a re- 
hearsal, he went through his entire reper- 
toire without a flaw. When the lights went 
up, he saw the audience and heard their 
applause, then seemed to realize his mis- 
take. Never thereafter did he cut out a 
trick during his performance. 

Advanced students at Seal College some- 
times specialize in difficult balancing tricks , . - T , LJ 

r ° opg wearing gas mask w* prOfeefifm against possible 

(Continued to pajfe H2A f gas attacks from -enemy airplanes in France 



h:s story in word and 
his own office 

a complete sales story, there 
is now- a variable a talking projector which 
be taken right into the prospect’s office* 
Slide films are shown on the screen and a 
reproducer does the talking* Electric all 
operated, the unit is light in weight and 
easily carried in a compact case. 

* 
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t Gas Masks to Protect Dogs 
Fit All Sizes and Breeds 

Dogs have not been overlooked in war- 
torn Europe. The French society for the 
protection of animals is providing gas 
masks to fit all sizes and breeds of dogs so 
the pets may bo protected against possible 
gas attacks from ( neiny airplanes. 
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Model Homes Rotate on SKel/ 

V Offering 4 Paint Prescriptions’ 



jury or disease, it be- 
comes detached from the 
ehorioid, it cannot func- 
tion properly. If not 
treated!, the retina may 
eventually peel off the 
ehorioid, and blindness 
results* Eyesight is being 
saved for better than one 
out of three patients by 
applying tiny needles 
carrying an electric cur- 
rent to the ehorioid, with- 
out puncturing it. The 
electric cauterization pro- 
duces an adhesive inflam- 
mation between the cho- 
rioid and the retina, caus- 
ing the retina to become 
leattaehed. 

Turn- — 



^ Handcuffs on Belt 
Prevent Attack 
on Officer 



Home di D nefy • tied model house most nearly rttemW/np their own, choose 
most appealing ptpnt combination and obtain prescription for the paint 

Mo^^feJf^tftous^d the home 

are suggested in a display of 400 miniature houses mounted 
on revolving tables in a paint manufacturer's "color clinic." 
The home owner can loo It over model — 
houses resembling his own. visualize \hc 
decorative effects of variou combinations 
of colors on both the exteriors and the in- 
teriors, and then obtain 
for the paints preferred* st . 
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Prisoners handcuffed in 
the usual way sometimes 
have used the shackles as 
a bludgeon in a two- 
handed smash to subdue 
the officer and escape. It 
was to prevent such mis- 
use of handcuffs that a 
detective invented a belt 
to which they are fas- 
tened, The belt is locked 
about the captive’s waist, 
making it impossible for 
him to swung his hands. 



;ed 



<Diseased Eyes Are 'Spot-Welded* 
to Restore Si^ht 



Increasingly good results have been re- 
ported in restoring sight by a kind of elec- 
trical “spot- welding” where a detached 
retina is threatening blindness. The retina 
depends for its nourishment on tissue 
called the cboriokh and^when, through in- 

tbft _ Oo* * a A it ljfli 



Handcuff* fastened to bttt arovnd prisoner's waist 

— * - 1 — * » — — *■ *■ " — & i* B- fc. ' natnalrnit jrt, **r em-W* 



*_ v (% 






.a i 



4 




yifa'O-'l 



Glider’s Two-Way 
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Two-way radio enables a ground Crew 
to traM dawn the metal two-seater 
saitplan* owned by one gliding dub. 
The i sailplane, on endurance flights, 
may travel several hundred miles from 
Storting point and a special light* 
weight radio war king on Uve-meter 
wave length guides the Crew tallowing 
in an trtiio also equipped with the two* 
UiJijf radio. Above j, sailplane in the air 
and .pilot giving intlruefiont on radio 
to crew On ground 



(alies off. Left. Circle, operator in aufo ref 
ceives pilot's message giving location of 
sailplane. Below, ground crew arriue* of 
point where the aircraft has landed and Me 
pilot approaches the car. The radio is also 
Caii/afafe for instr action purposes on local 
flights, such as warning beginner pitots of 
afrjfacio* rn their path. The fu?a-iO(i> radio 
weighs twelve pounds, including batteries 
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V\ /HEN New York’s business day is 
over* hundreds of motor trucks 
■ * , come snorting out of the side streets 

* . and form long lines, each leading to a 
wharf on the water front. Each driver 
\ * m knows exactly where he belongs. La- 

^borers by the thousand wheel hand 
trucks out of storage rooms and stand 
waiting. Soon, beyond the usual harbor 
activity, comes a wave of something 
greater, more extensive, and finally dim 
shapes moving across the water assume 
the outlines of boxcars — freight cars, 
coming down the Hudson, across the 



North river* over from Staten Is- 
land and points on down the Jer- 
sey shore* all bound for Manhat- 
tan, The cars are on long, narrow 
boats, from twelve to twenty cars 
to a boat. Between each pair of 
boats is a lug. With the expert 
ease of long experience* the tug 
gently lays the boat alongside the 



tup, snuhxng car float uuf ttf fine uiit imut disturbing 
those next to it. CircJf, tug’s print house u high 
enough to overlook tops of cars. Bottom * lining up 
tracks on bridge and ear Hoot 
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FREIGHT YARDS 
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flight k captain in pi- 
lot house has a clear 
of all opvrutiunti* 
He does his qkI/ 1 
stterinij, Circle, cast- 
ing off the tawing 
bridle Bott d jtt, the 
first fab each morn- 
ing is to round up 
and rei urn alt car 
flouts emptied a/ 
their freight during 
the night. The car- 
ffaut system solves 
the problem of haw 
to get freight cars 
into Neui York with - 
out having ettensive 
freight yards, which 
nrf out of the ques- 
tion because of lack 
of space 
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y Electric! Photoprint Drier 
Circulates Warm Air 
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yottr photographic prints Wazitd nof face danger &t 
searching in this drier that circulates warmed air 



er that is pushed by hand over the ice like-* 
a sled, A two-cycle engine rotates an end- 
less chain of stout brushes which throw 
snow sidewise as they travel across the ice 
at the lower level, and then are sent back 
over the top for another sweep. 



ver tne top lei 
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Colored Safety Lights on Sled 
Guard Children at Night 

Red and green 
running lights are 
installed on some 
sleds as a protec- 
tion for children 
who go coasting on 
streets used by 
automobile traffic. 

Besides warning 
drivers of the pres - 
ence of children,, 
the lights furnish enough illumination J i 
see ahead. Turned on and off by a slight 
twist of the lens, the lamps are mounted 
brackets and have plastic lenses. 

iclt in Soilless Flowerpot 
Lifts Chemicals to Roots 





s 



Printing (e capillary feeder that “lift*" chemical* to 
$oiilc*t ftmrrrpol' Complete njjrmtlv (J* fight 






Amateur water-culture experimenter^ 

find tKat mi npro I cnln+inne nf 



Pushed ter ward by hand, sled sweeper brushes s-ntrur 
to art# side with its twelve brooms PH tndJuss chain 



.sometimes find that mineral solutions of 
their chemical gardens get out of balance 

and the plants may wither and die. Now a 



ansi the plants may 



w* u$m*z*cGz: 



Photographic prints are dried within fif- 
teen minutes without danger of scotching 
or burning in a drier that circulates 
warmed air. Sven if prints are allowed to 
remain in the chamber over night they will 



suffer no il 

ki 0 - 1 



effects from overheating. 



ultiple-Broom Snow 
Clears Skating Rink 

Snow is swept off a skating rink 
North vi lie. N. Y,, with a homemade clean- 
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“foolproof” flowerpot 15 
available which auto- 
matically regulates the 
amount of chemicals fed 
to a plant's roots by a 
capillary feeder working 
on the principle of a ker- 
osene lampwick, The pot 
is divided into two com- 
partments, the lower half 
containing the minerals 
in solution and the upper 
hall holding the roots of 
the plant in pure silica 
gravel or other inert ma- 
Lerial. Between these two 
separate compartments is 
the capillary feeder which 
carries the solution from 
the storage tank to the 
roots, making the process 
self-regulating. The 
chemical garden requires 
refilling only at intervals 
of from ten days to six 
weeks, and plants do not 
need to be repotted like 
the old-style dirt pots to 
allow for root expansion. 

The pots are made in va- 
rious sizes and shapes, 
like window boxes, urns, 
and hangii^g baskej^, 

‘Trailer’ Run by Its 

Built in the form of-a heifer 



Camera “Gun” Trains Fliers 
without Wasting Ammunition 



Marksman an British bomber practicing with camera that saves 

ammunition by shooting pictures of target instead of using bullets 



Aerial gunners of the British air force, test their marks- 
manship with a camera 'gun Instead of bullets. When the 
pupil fires the gun, he merely clicks the shutter to record a 
picture of the target. This supplies instructors with infor- 
mation of the pupil’s ability, and conserves ammunition. 



(otor Is an Overnight Sleeper . 



Motorised '‘trailer’* far long non-stop runs has sleeping guof 
tort far fhurj and permits onmto drive while the other rests 



a train drawing room 
a separate room for 
driver. It is intended primarily for 
long-distance non-stop transpor- 
tation, and not simply for over- 
night stops, since one person 
drive while the other rests. 
carry fuel for a 400-mile trip* 

With an interior headroom of six 
feet, the ear is equipped with ta- 
ble and seats, washroom and toilet 
facilities. The driver’s cab seats 
four people easily. Shorter than' 
many motor cars, the vehicle Is 
about the width of a small size 
trailer. It is light in weight and 
easy to handle on the road. The 
car has a top speed of seventy -five 1 
miles an hour and can cruise at 
fifty -hive or sixty, 
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^ \X/TTH passengers and mail aboard, 
the m?V giant Clipper pokc.l her 
nose out of her Treasure Island base, 
taxies inlo San Francisco bay. and head* 
west Then with a mighty roar, her four 
engines lift the forty-one -ton ship clear 
of the water, out through the Golden 
Gate and oET for Hong Kong. Her hist 
stop is Honolulu. 2 AH) miles away, the 
longest scheduled hop in commercial, 
t ra nsoc can i c fly ing. 

r Back of this departure lies a routine 
of checks and counterchecks* testa and 
. retests that lays bare all but the unpre- 
dictable in flight failure — the mechan- 
ical Eia it relates to engine performance, 
the structural as it concerns the huge, 
seventy- four- passenger ship itself and 
the scientific from the angle of intricate 
flight and navigation instruments. 

This rigid system of checking and 

testing is all the more important be- 

' • ' 
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down engines (topi for shipment to rebuilding 
Circle, mechanic riveting reinforcement m piece 
Clipper's hydro-stabilizer, which is subject to great 
shock in landing on water 



€ 






SEA BIRDS 



cause, being seaplanes, the 
clippers have no emergency 
landing fields every hundred 
miles or so, on which to '*sit 
down 1 '; therefore, they must 
be right in every respect, 
especially before taking off 
on a hop equal to one-tenth 
of the circumference of the 
globe. 

The Treasure Island home 
of the clippers is one of the 
world’s finest air marine ter- 
minals. It is here the mon- 
ster planes come roaring in 
from the Orient, discharge 
mail and passengers, then 
submit to the all-revealing 
checks and tests. Every 
maintenance operation is 
carried on here, except for 
complete motor rebuilding. 
The first step is getting the 



Engineer in position to work on engine in flight (top) and Clipper being brought to land on C fadle 
similar to that of a marine railway ( bottom). This is first step in the maintenance routine 



Clipper out of water. This is done by ma- 
neuvering the ship over a submerged cra- 
dle running up an inclined track to the 
land level, similar to the marine railway 
at a shipbuilding plant. The clipper rests 
on a wheeled framework on the level deck. 



of the cradle; and as powerful electric mo- 
tors bring the elevator and its forty-one- 
ton load even with the shore t the ship rolls 
oil in tow of a tractor and is parked in the 
hangar, ready for inspection. This is done 
following every round trip to China. 
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building record of every engine is kept as 
carefully as the case history of a hospital 
patient. And just to make doubly sure that 
no ship is afflicted with complete failure of 
a power unit for more than one hop, spare 
engines and skilled mechanicians are sta- 
tioned at Honolulu, Midway t Wake and 
Guam, 

One of the major divisions of clipper 
maintenance work is carried on in the 
accessory overhaul shop, where many of 

I Continued In p;ijrc 1 1 4A i 



Left, inspecting water rudder. Refoui, 
testing bubble sextant: wheeling lofty 
platforms into phwe for servicing, and 
Clipper just leaVini ; the water 



Out of the hands of the 
captain and crew, the ship 
is taken over by a drove of 
highly ski lie d i ech n i d an s T 
each assigned a definite 
job. First, nut come two 
alternate engines, No. 1 
and No. 3; upon return 
from her next round trip. 
Nos. 2 and 4 will come out. 
The two engines removed 
are shipped to the Browns- 
ville, Tex., engine rebuild- 
ing depot, for complete 
overhaul; this means that 
after two round trips the 
entire power plant has 
been rebuilt. Each engine 
bears the shop number, 
the number denoting its 
position when mounted — ■ 
whether No. 1, 2 + 3, or 4 — 
and its serial number 
which is given to all dip- 
per engines throughout 
the entire system, A main- 
tenance, repair and re- 




'8 r 

v ^ 






O P lit. $ R^ M ]f cfjh&ff^S 






95 



Open-Air Sightseeing Car Popular for Parties 




U nexpected was the 
popularity of a fresh-air 
streetcar and a bus, with 
their roofs and upper 
sides removed, which 
have been introduced in 
Cincinnati, O. These ve- 
hicles are now in demand 
for observation trips and 
special parties, The car 
floor slopes upward to- 
ward the rear and no 
windshield is needed, for 
the ear travels at a lei- 
surely pace. Colored 
lights decorate the car. 



by excurafon parties 

. ■ 7° t * 

Electric Eye Draws Molten Glass from a Fiery Furnace 



Rpoff^Ss observation streit- 
turi, fiixtoom:tl m colored 
lights, ore enjoyed by sight - 
seers and can be chartered 




One stage in the pro- 
duction of optical glass 
involves "booking"’ it at 
an exact, controlled tem- 
perature, and to insure 
its removal from the an- 
nealing oven at the right 
instant a photocell has 
been installed on the han- 
dling machine, which rolls 
back and forth on special 
heat-resisting tires. The 
crucible, weighing two 
tons, is carried by tongs at 
the end of anine^foot arm. 



Garden 



Pulls Weeds 



Truck controlled by "electric 
e^e" rolls back front fiery fur- 
nace at exact instant tutu-tan 
crucible of optical glaft jrfuvE 
fct withdrawn 

and Furrows the Soil 



All the tasks in planting a home garden 
can be performed wdth a trowel that in- 
cludes several unusual features. At the 
point there is a V-shaped slot for pulling 
weeds and cutting roots. Two claws on 
each side make furrows for seeds* Then, 
for measuring the exact depth when plant- 
ing, the surface of the tool is c^librat^d. 
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Fire Truck G ^es S|r ea n^I^n er^. 
with Inclo^ajBTOvaftaCi 



models to full-size boats and au- 
tomobile trailers. Both power and 
hand tools are maintained and 
builders can do their own welding, 
painting, drafting and designing. 
Although not operated as a school, 
the shop offers an extensive li- 
brary, in addition to expert advice 
from master mechanics and the 
mutual exchange of ideas with 
fellow craftsmen. Down the mid- 
dle of the work floor are power- 
driven bandsaws, ripsaws, joint- 
ers, drills and lathes, while smaller 
tools are obtained from the tool- 
room. Rental fees are based on 
the amount of space and type of 
tools used, size of the project, and 
space needed for materials. 



Flying Merry 'Go 'Round 
Is Driven by Propeller 

Children of one man hi England 
enjoy riding on a homjSnade fly- 
ing “gondola” built for them in 
their own back yard. The gondola 
is suspended from a boom at- 
tached to a central post and it is 
driven by a twenty-three inch 
wooden propeller mounted as on 
an air | >l:-i m. a one -horsepower en- 
gine -upph ing the power. 



Above* ih& streamline tire truck. Refoiv. firemen removing 
ladders through rear door of the ir^ctosed body 



Gone is the red fire engine, with firemen clinging 
to its sides, The latest fire truck is painted white, 
its crew rides in a cab up front and the ladders and 



Inclosed body* A life net is car- y 
ried in the top. P owe red by a ^1 
"p a n c a k e” m o t o v in. si a lied be - 
neath the floor., the truck has a 
250-gallon booster pump and :-t ; 1 
200-gallon water tank. Equipim-ru 
is removed through a wide do nr at 
the rear of the body. 

n llHl — 

^ ‘Community Workshop \ j Tj J 

Rents to Craftsmen 

Craftsmen who want to follow 7- *, 
their hobby but lack room and 
tools at home can rent the space ^ I 
and equipment in a communimj 2 
workshop in San Francisco. It "4fM 
a commercial “build -it- yourself 1 ^ MM 
establishment equipped to enahl- 
anyone to build a wide variety of 

" • Homemade frying' m^rry-go^raund t 

.. things from toys and tiny plane driven khe an airpUng by * on 
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^GRILLE-DODR CASE 

ptoiech bookb {tom dud 



By GEORGE E. BASICH 

| TSING a few hand tools* a bit of ordi- 
J nary craftsmanship and inexpensive 
materials* this attractive 95-volume book- 
case with grilled doors, may be built for 
the living room, den or study. As you see 
from Fig. 1 it makes a neat job when fin- 
ished, Seasoned white pine is used in its 
construction. This wood finishes nicely 
with walnut stain and oil-rubbed varnish. 
Select the best pieces of stock for use on 
the outside of the case. Less choice mate- 
rial with checks and discolorations may be 
used for shelving. To begin with, cut two 
sides 5034 in. long and the bottom shelf 35 
in, long from ^4 -in. stock. The latter 
should be about Vi in. narrower than the 
sides as this will save the trouble of rab- 
beting it later, since the plywood backing 
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can extend down the full ;1 4 in. The 
top, since it overlaps the sides, is 1 1 2 
in, longer than the bottom shelf. Rub- 
bets are cut on each end, 34 in. wide 

and Y k in. deep. The sides fit into this 
rabbet and the joint is covered with a stock 
molding as you see in Fig. 5. On the back 
edges of the top and the sides, cut a rabbet 
Vi in. deep and V 2 in, wide for the plywood 
back. Assemble the four pieces with fin- 
ishing nails. The bottom shelf is placed 
3% in. from the bottom ends of the sides, 
The front apron is mitered to the sides be- 
low the bottom shelf as voti see in Fig. o. 
With the apron in position, put tin the ply- 
wood backing, nailing it every 3 in. with 
box n ails . Then screw the four rubber- 
tired casters in place. Aluminum angle 
stock with %- in. legs is used to support the 
shelves. Drill three holes into the leg of 
each 10-in. piece and fasten to the sides 
with small screws. Cut the shelves from 
34 -in* stock and fasten with screws driven 
up from the underside through the angles. 
Each shelf is braced against sagging in the 
center by screws driven through the ply- 
wood back. Put on the molding as indi- 
cated in Fig. 5. Use brads, sink with a nail 
set, and fill the holes with plastic wood. 
Sand and stain the wood with walnut oil 
stain, and wipe with cheesecloth to the de- 
sired shade. Apply a mixture of shellac. 
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one part, and alcohol* one parti to prevent 
the stain from coloring the varnish. Two 
coats of varnish are sufficient, the final coat 
being rubbed with oil and pumice. This 
gives a smooth, non-glossy finish. 

Fig. G shows a cross-sectional view of 
the door. Joints are plain butt, fastened 
with dowels and glue. The width given 
makes allowance for trimming to fit after 
assembly. Cut four pieces 47 in. long for 
the vertical stiles and four top and bottom 
pieces 17% in* long. The rabbet for the 
grille is % in. deep and 1 in, wide. Lay out 
the design for the grille from Fig. 2 and 
start cutting at the lop with an ordinary 
coping saw as in Fig. 4* The joint between 
the grille and the door is covered with 
molding. Fit the doors as in Fig. 3 and put 
on the hinges. To prevent the doors from 
swinging inward too far, place two small 
blocks at the top and bottom. On the inside 
of the left door, fit an elbow catch. The 
lock and escutcheon plate go on the other 
door. After fitting, remove the doors and 
cut the quarter round which holds the 
glass. Then take off all hardware and fin- 
ish the doors as you did the case. 





STATIONED at any spot where 
k refreshments can be sold, this 
gay-col<jred booth will pay you 
d i v idends. Ba 1 loon - type pn cli- 
matic wheels equipped with roll” 
cr bearings and sturdy axles are 
used. Framing is covered at the 
bo t tom a n d r o o f wit h ha r d - 
pressed board. From the coun- 
ter to the roof the covering is 
wire -glass to offer weather pro- 
tection without shutting off the 
light. There is a door at the rear 
and two of the front frames are 
fitted with removable or hinged 
sash through which customers 
are served. 
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Two Men Can Roll Logs Easily 
on Rubber Tires 




Two old tires mounted on clincher rims 
having valves in the inner lubes that do 
not project beyond the rims will save work 
when moving heavy logs. The ends of the 
log are Inserted through the tires as indi- 
cated. By gripping the tops of the tires, 
the workmen can keep a more upright 
position and the log rolls easily. 



Tile in Center of Furnace Grates 
Improves Fuel Combustion 

One home owner claims that he gets bet- 
ter combustion of fuel in a hand -fired fur- 
nace if a section of ceramic lilo is set on 




the grates as indicated. Fuel is piled up 
around the tile, which brings air up 
through the center and disperses it into the 
fuel through vents filed in the upper edge 
of the tile. A ceramic cap prevents fuel 
from falling inside the tile. 

— M. B. Birge, Hinsdale, III. 

Glass Tubing Bent by Heating 
with Resistance Wire 

H n v in g a num- 
ber of glass tubes 
to bend to a U- 
shapc, one crafts- 
man used resist- 
ance wire, such as 
the element from 
an electric heater. 

The vv i r e w a s 
threaded through 
the tube, connect- 
ed to the current, and the glass bent slowly 
as soon as it wras hot enough. Gloves faced 
with asbestos were worn so that the tubing 
could be bent in the hands. 



Calendar on i *encil Saves Time 

You can have a perpetual calendar right 
on your automatic pencil where it is al- 
ways at hand. Just attach a small calendar 
sheet to the pencil with rubber cement and 
cover it with transparent adhesive tape to 
protect the paper. 

Then make a small 
brass band to fit 
snugly on the pen- 
cil and indent it as, 
indicated to rep- 
resent the days of 
the week. At the 
first day of each 
month, move the 
band so that the 
day of the w-eck 
corresponds to the 
day of the month, 
and the rest of the 
figures will represent the correct calendar 
reading for that particular month. 



CTri angular pieces of thin felt cemented 
to the underside of oilcloth where it con- 
tacts the table corners will help to prevent 
it from cracking. 
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Sturdy Construction in This Six-Piece Stand 




FLUTING 



4 " MLYWOOD 



i P.ADHU 



NOTCH 






CCUN'LK _ 

ft 



E'LuCj 



2 RAL>Ui 

Just six pieces of walnut or whatever 
wood you desire — 'that’s all the material 
required for this modern magazine stand. 
Four % by 2- in* strips, stop -beaded on the 
outer faces and grooved to take the shelves, 
serve as legs. Beading is done with a 
beading cutter on the drill press as shown. 
Shelves can bo 34-in* plywood or the solid 
stock. If you use the latter you will have 
to dowel and glue together several narrow 



strips to build up a single piece of the re- 
quired width* Either way the assembly of 
the stand is the same. First see that the 
shelves are exactly the same size, then 
counterbore the legs for small screws* 
Spread glue in the grooves, center the legs 
on the length and width of the shelves and 
screw them in place. Plug the screw holes 
with matching wood plugs. Finish a wal- 
nut stand with filler, shellac and wax. 
Close-grained w^oods can be enameled or 
stained and varnished, as de*sired. 



Motor-Switch Control on Scroll Saw Located Above Table 



As the nature of work done on a scroll 
saw requires that it be stopped and started 
frequently, this swatch control, which is 
located above the table within easy reach, 
is handy. The control is a length of piano 
w T iro run through a piece of copper tubing 
and connected to the switch lever. A hard- 
wood bracket supports the control on the 
arm of the saw. If desired, a number of 
holes can be bored in the top of the bracket 
and it will also serve as a container for 
saw blades. 

— Dick Cole, Los Angeles, Calif. 

C[ Glass baking dishes that have become 
brown can be cleaned by soaking them in 
a strong solution of borax and water. 
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fcura HARDWOOD cleats 

SECURES WITH COPPER ^ 
RIVETS ' 



PAN LI OF 4 OUTDOOR rO WOOD 
\PRfcVEMT5 SLAtO BLlhiG ^ 
IK\ FORCED APART 



OUTSIDE AND CENTER SLATS 2 ." 
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Improved Toboggan 

This one is light, strong and sim- 
ple to make. With the wooden 
bending form prepared, the 
steamed slate will all be curved 
uniformly. The center and outside 
slate are thicker than the others, 
which helps to keep the toboggan 
on it s course. In order that the.se 
thicker slats can be bent the same 
as the others the forward ends are 
planed down to Vt in* for a dis- 
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tanee of 24 in. Then the thickness 
gradually increases along the next 
12 in. of length. All cleats ate fas- 
tened with copper rivets, the heads 
being countersunk flush on the 
bottom. This is much belter than 
screws, which have a tendency to 
loosen soon. A rectangular panel 
of plywood is riveted down be- 
tween the two forward cleats. This 
forestalls the trouble of having the 
toboggan knocked askew by the 
occasional experience of bumping 
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extreme ends are held hy screws, as 
shown. Rawhide loops carry the cot- 
ton hand rope on all cleats except the 
first and end ones. Do not* under any 
circumstances* use hemp or muni la 
rope because the fibers are rough on 
the hands. As the rope is one contin- 
uous length instead of two separate 
pieces, it is always equalized on both 
sides. Finish the top with spar varnish, 
and wax the bottom after it has been 
sandpapered as smooth as possible. A 
pleasing effect is obtained by staining al- 
ternate slats mahogany or walnut 
Eskimo Sledge: The design of the little 
sledge shown on the second page of this 
article was adapted from a real eskimo 
komatik and has been so modified that 
construction is not only very simple, but 
light and exceptionally strong. The sides 
are scroll -sawed from 1 - 2 * in. waterproof 
plywood, with inner frame pieces to sup- 
port the rawhide lacing and the handle bar. 
On a plywood panel 18 by 42 in. lay out 
the side frame as shown in the squared 
detail, and saw two identical pieces. Then 
install the reinforcing frame members. 
The two former are drilled Va in, for the 
rawhide lacing at 3-in. intervals* Join the 
two sides with the plywood gussets at the 
ends and the X- brace, after which the 
wooden handle bar and foot bar arc in- 
stalled. Use brass screws where required, 
and apply casein waterproof glue to all 
joints* Footrests are screwed to the pro- 
jections of the runners and rubber run- 
ningboard matting is cemented on. Flat 
iron is secured to the runners with coun- 
tersunk screws, and bent around the ends. 
Lace the rawhide thongs tightly in the 
manner indicated, on bed and back, and 
when in use, cover with blanket or pad. 



into a tree stump or some other unplanned 
obstacle* Casein glue should be used un- 
der all cleats. Before installing the hand 
rope, stretch it by attaching to the garage 
rafters with a weight through a pulley. The 
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While the original Eskimo komfltik of 
driftwood and hone is imp minted, a child 
will appreciate a lively color* A dog can 
he humanely hitched to this sledge when a 
boy helps push behind, and the latter can 
have his ride when going down inclines* 
Scandinavian Ski-Jack: The tricky lit- 
tle ice sled on "which the rider has a scat 
requires no practice to balance after it is 
once under way, and a minimum of effort 
is required to push it because the single 
runner is narrow and hollow-ground. Short 
outboard runners prevent capsizing in an 
emergency but do not interfere on the 
straightaway when it is riding on the mid- 
dle runner. It literally “turns on a dime” 
because the sled can be tilted up on its 
heel by bearing down on the handle. Or- 
dinary pine is used. Assemble with gal- 
vanized screws and casein waterproof glue. 
Note that the square-section main runner, 
which is cold-rolled steel, lays in a groove 
half its depth* The ends of the runner are 
flattened and screwed to the wood. 

Wire Runners on Sleds: Sleds used on 
hard-packed snow or on ice can be pro- 
vided with multi-strand wire runnel’s* In 
order to stretch the wire taut, it is heated 
while being fitted to the runner. The run- 
ners have circular ends the edges of which 
are notched with circular saw cuts Vs in. 
between centers. Into these notches the 
wire lies when drawn up and brought 
around the screw heads at the ends* 

Ice Tracks on Back- Yard Slides: Mini- 
mum friction enables riders to get up con- 
siderable speed and a long ride, if ice 
tracks are provided on a slide the frame - 



I**5JDE TROUGH 



work of which is wood* The tracks are 
frozen in galvanized troughs, and old lum- 
ber from a wrecking yard will do for the 
structure, using 2 by 4 -in. uprights, I-in. 
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are made to complete the job. Beginning 
at the bottom, lay the rails in the wooden 
troughs, end to end toward the top. Should 
they have a tendency to slide in thawing 
weather, nail a small cleat to the trough at 
each joint. In daytime cover them over 
with burlap and they will last through con- 
siderable mild weather* If an extra cold 
night comes after they are laid, turn a fine 
spray from the hose over them. Sleds for 
this slide are made wider than standard 
size to give ample stability and also a low 
center of gravity* Runners are bent from 
steel rod and permit a certain amount of 
side movement to accommodate them- 
selves to inequalities in width of the track. 
Notches are made for handholds. 

Galloping “Jockey Bob ': On the single- 
passenger bobsled very little effort will 
start the “saddle' 1 in a galloping motion* 
Having acquired a main leaf of an auto 
spring and about 10 ft, of %-in. steel rod, 
the remaining material can be found among 
odds and ends. Bend the runners, after 
heating in a forge or with a blowtorch, as 
in the squared diagram, and insert the ends 
in holes in the sled frames. They should be 
driven to a light fit and as a further pre* 
caution, cotter pins should be driven 
through holes in the ends* A strong hinge 
permits rocking motion in the rear sled, 
and several washers on the kingpin permit 
a certain amount of latitude forward. A 
good grip is supplied by the short, wooden 
handle bar, and a leather snubber prevents 
the seat from rearing backward. Steering 
is done with the feet* 
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stock for diagonal braces and the troughs 
in which the ice tracks are laid. For molds, 
make one or more galvanized sheet-iron 
troughs to the dimensions shown, A local 
tinsmith can bend them to this shape eas- 
ier and cheaper than you can do it yourself. 
With four troughs in sub-zero weather, 
sufficient rails can be made in a few nights. 
When one is removed from the mold by 
pouring hot water over the botlom T lay it 
face down on old boards and cover with 
snow, in a shaded spot, until enough rails 



HUMMER OF 
1 4 REQ, ) 



STEEL 



POPULAR MECHANICS 



107 



Adjustable Cradle to Handle Heavy Bottles 




This ornamental cradle permits easy 
pouring from large bottles, especially when 
they are on shelves, making it unnecessary 
to lift them down. It is also useful on a 
dining table for handling water carafes* 
Made of V 2 - in . wood* the cradle may be 



finished with stain, paint or varnish. One 
long rawhide thong, such as a shoelace, 
and four *4-in. sections of brass tubing are 
used to make the bottle sling, which may 
be adjusted in a moment by tightening or 
loosening the thongs. 



Tricks with “ Charged ” Toy Balloons That Defy Gravity 

Toy balloons that dive for the ceiling, 
cling to your hair, move up and down an 
umbrella and do many other things con- 
trary to gravity will amaze your friends 
who are not familial- -with the laws of static 
electricity. Rub an inflated balloon brisk- 
ly on a rug. Then loss it gently near the 
ceiling. It will make a sudden spurt for 
the ceiling and cling there. Or, prove that 
a balloon will defy gravity by moving 
along a cotton umbrella at will. Toss two 
balloons into the air, walk under them and 
as they cling to your hair prove you are a 
master juggler. The balloons w'ill not take 
a strong static charge in humid air. The 
best time is a dry fall or winter day. 

CWhen washing painted woodwork with 
soap and water, a tablespoon ful of baking 
soda sprinkled into the water will help. 
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Pencil Eraser and Prick Punch 
Make Plumb Bob 




An emergency plumb bob that will give 
practical and dependable service may be 
made from a slip-on pencil eraser and a 
prick punch. A stout line is knotted and 
threaded through the eraser* which is then 
fitted over the end of the punch. 



Motor Cord Wound on Reel 
to Keep It Off Floor 

When shop machines are located near an 
electrical outlet, the excess motor cord can 
be wound on this reel or cleat to keep it off 




the floor. Made of wood* the reel may be 
fastened in any position on the machine 
where it docs not interfere with work* 



Non-Scratch Feet for Boxes 

Book ends* small 
boxes or pieces of 
bric-a-brac that 
are placed on pol- 
ished tables can be 
kept from scratch- 
ing the surfaces by 
sticking pieces of 
felt to their bot- 
toms. Felt corn 
plasters of the type 
shown are handy 
for this, and come 
in several sizes. .Just moisten the pads and 
stick them in place. 

— Daniel Reynolds, Pontiac, Mich, 




Coiled Strap Is Good Polisher 

You will find 
that a coiled web 
book strap is bet- 
ter than a cloth 
when using clean- 
ing and polishing 
compounds. Snap 
a rubber band 
around the strap 
to keep it coiled, and dish the center by 
pushing the coils doivn slightly. This pro- 
vides a small well to hold the powder on 
the surface of the work. 




Typewriter Oiled with Dropper 




MfDlClHE CHOPPER 
CONTAINING 
OIL 



Instead of using 
a small oilcan to 
lubricate your 
typewriter, try a 
medicine dropper. 

You can reach all 
of the bearings 
easily and oil will 
not drop on the 
machine, which 
often happens when you turn up a can to 
do the job*— E, T. Robinson, Broadacre, Q, 



Cif showcard color rubs off when dry, mix 
a small amount of glue or mucilage with it* 
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“ Cat ” Doorstop Reached Without Stooping 





BODY 



BODY 



BODY 
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This black-cat doorstop has tons t^S* and its toil provides a 
goad handle* fust the right height to rtacJi without stooping* 
Four pieces of pine ore needed far the body and the head 

and toil , The croct-hatched detail gives the size and shape of 
theft ports* Legs are n-in, dowels* 5 ip»- Inngt and the feet fire 
simply Qtiarter^cirele blocks center-drilled for the legs* Kau can 
JtftrL'e them plain or corur them it >ou wish. Pipe cleaners ore 
used for whiskers, cloth stickers for the eves* Finish with (b'r 
coats of good quality flat black point 



Notch Is Filed in Jaw of C-Clamp to Hold Rod or Pipe 



It is easy to adapt an ordinary C-clanip 
for holding pipe or rods. On a small clamp, 
just file or grind a V-shaped notch in one 




jaw. A piece of angle iron welded onto the 
jaw of a large clamp takes the place of the 
notch. A convenient jig to hold pipe while 
welding it can be made by welding two 
clamps to lengths of bar or channel iron, 



Rod-Coupling Weights Stop Hum 
of Chimney Guy Wires 

When a custom- 
er complained that 
long guy wires on 
the pipe extension 
of a chimney made 
a constant hum- 
ming in a high 
wind, jane tinsmith 
overcame the 
trouble by insert- 
ing w eights of 
pump-rod cou- 
plings at the points 
indicated. These tended to break harmony 
of the vibrations and stopped the noise. 
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Just the thing for Sight sunches ul afternoon 
parties or tor evening smiths after br.dge 
parties, this cart it ututnualfy convenient 
because it run be loaded in the kitchen and 
roiled into the lining room or oat on the 
porch , It is Very compact when the leaves 
are folded and can b« Jtef in a small space 
out of the way, yet there is ample eonrtt t a 
jfi.r people when the leave* arc rained. 
Construction is simple as there are no diffi- 
cult joints to make. Plywood fume Is fnuy he 
.\iihstitvted tor solid wood as the r art ri 
finished with enamel, The cart con be epfen 
a wax or varnish finish if you use u.'n!mrf Of 
similar pl> u and and fill the edges 



sUQfhiQ PRACurj &T .,. . 

MCE OF APRON WHEN ^° 6 FRl>1 

CuiOE 6 LOCKS ABE our - 

S'0£ OP rop * UN °M- 

flLOCKS. END W.AVC f ™ THE 

Of FJSSr SO THAT auetw b^-™ UT 
'V'LL CLEAR the swins,^ ^' ts 



110 




533 

t a lor - ; n ^ rblJ ;‘-T^ 

'■A“ol7 niw bJ «*» 

r , , ,, . fiNr cnpini; i 

- ■' rr M ‘’ 11 ' 

- pn fctriiapg, 

L V K ,l| rMl4*Jr 

j'7; v 

- Cl Kir run 



■ *-M w ,1; 

■ stmi 
'ifTHH 

1 

I 



PCTAJL rlF Pn;m- ( T * 



DADOS FOR CQRNE.R 
BLOCKS ARE SAWED T THEN 
curs EL E.D TO DEPTH 



0.1 ML CHAMFER 
//Of* THE LEG 
< IS CUT WITH 
} A CHISEL AMD 
S SMOOTHED WITH 
5AHDPAPE.R 



£jI^J O^UJMDFRcmp 



111 





112 



POPULAR MECHANICS 





PLUG 



SWITCH 



MufOK i POWER TOOL 



S H E E T - M ETAL C LAMP 1 
WCH 50-L P L l? E D - Jl 
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clamped to the bench top to give instant 
control over the motor. The switch is 



Cardboard Under Thumbtacks 

Makes Them Easy to Remove V 4 , ~ , , , , , , 

1 ^ mounted on a C-clatnp shaped from heavy 

£ sheet metal, the screw of the clamp being 
a bolt driven through & nut soldered to 
* the lower end of the clamp. 

& — Jack La Lqnde, 



CARDBOARD 



Time Switch Operates 

in Your Home 

Here is a simple time switch that anyone 
can make to turn on a radio, toaster, elec- 
tric iron or coffee percolator at a given 
time. All you need is an alarm clock and a 
mercury switch. If desired, the latter can 
be made from a small phial This is at- 
tached to a strip of heavy brass, which is 



PEN CUP 

nLftCUflfT 
SWITCH 



Slip small pieces of cardboard under- 
neath thumbtacks and you can remove 
them by pulling up on the cardboard in- 
stead of pulling them with your fingernails 
which are likely to break. Cardboard 
pieces 1 in. square are about the right size. 

— Robert Bowers, Springfield, Ohio. 
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Motor Used on Several Machines 
Controlled by Portable Switch 

Owners of home workshops who have 
only one motor and move it along the 
bench to operate different machines, will 
find this portable switch handy. It can be 
moved from machine to machine and 
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in turn soldered to the alarm winding key 
after the latter has been removed. In use, 
the alarm is wound just enough to tip the 
switch, after which further winding is un- 
necessary as resetting the switch by pull- 
ing down the arm winds the alarm, A stop 
pin must be soldered to the back of the 
clock to check movement of the arm after 
the switch b as been tipped. The switch 
can be used to turn off an appliance by 
simply reversing the position so that the 
mercury flows away from the electrodes 
when the alarm tips the switch. 
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An electrically driven 
pump automatically 
maintains the oil level 
in the heater tank 



'Y^/'ITH this automatic 
method of keeping 
the oil tank on a stove 
constantly supplied, 
there’s little chance of the 
tank running dry. Also 
there’s no danger of the 
tank overflowing in the 
event the float might de- 
velop a leak or the switch 
would fail, as an overflow 
line of greater diame- 
ter than the supply line 
is provided to carry oil 
back to the tank or 
tanks in the basement. A gear- 
type pump is used and it is run 
by a hs or V 4 -hp, electric motor. 

In the reservoir on the stove, a 
float operates a toggle-type elec- 
tric switch 1 which in turn con- 
trols the motor and hence the oil 
supply. The whole arrangement 
is clearly shown in Figs. I and 2. 

The discharge line from the 
pump to the heater tank is made 
of copper tubing as this is easily 
bent to pass through the floor 
and through a notch cut in the 
quarter round as in Fig. 2. A 
short length of muslin rolled to 
form a tube is attached to the 
end of the feed line as she™. 

This prevents splashing of the 
fuel oil as it is pumped into the tank, A 
short length of oil -resist ant rubber hose 
is inserted in the intake line from the sup- 
ply tanks to the pump and in the feed line 
to the heater, In addition, the pump and 
motor are mounted on a sponge-rubber 
pad to prevent noise. 

Fig. 2 shows how the motor is switched 
oil and on automatically as the oil level in 
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the heater tank varies. A wall receptacle 
with plug is installed in the wall just back 
of the heater and connections through ar- 
mored cable are made to the current sup- 
ply and the motor, A double -pole toggle 
switch is mounted securely on the hack of 
the heater and the switch handle is ex- 
tended with a short length of Vs -in. brass 
rod as shown. The switch so fitted is 



SPQNGL-flLJB&EB PAD- V '■"■--I- ;. 



linked to an ordinary copper float ball as 
in Fig. 2. The float is hinged to one end of 
the healer tank as indicated in Figs. 2 and 
3, taking care that the hinge works freely. 
An asbestos cord and plug leads from the 
switch to the wall receptacle, 



Saw; Mandrel Made Inexpensively from Generator Parts 



A ball-bearing mandrel for a homemade 
circular saw can be assembled at little cost 
by using the armature shaft from an old- 



car generator. The pulley end of the shaft 
and end plate of the generator housing can 
be used without alteration. The other end 
of the shaft will have to be turned down 
to take the saw blade and to fit the bearing 
in the end plate of another generator. If 
both ends of the shaft extend through the 
plates* you can use them by simply turn- 
ing down the shaft so that the bearing can 
be moved in to allow for the saw. In as- 
sembling the mandrel, the plates are bolted 
to blocks on the underside of the saw table 
as indicated, being sure that the plates are 
in perfect alinement to avoid binding. 

41 If you have an idea that might be used 
fox a short article in these pages, send it to 
the Homecraft Editor, Inclose a snapshot 
or drawing and give all the necessary in- 
formation in as few words as possible. To 
be accepted, material must be of general 
interest and different from any we have 
published previously. 
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This Chi Id’s Clothes Rack Invites Neatness 




Hung within easy reach in the children's 
room or in the hall t this brightly colored 
clothes rack keeps tiny wraps in order and 
always ready for use. To make it, you cut 
the main part of the rack from ply- 

wood. This includes the whole outline as 
you see it above except the tree overlays at 



the ends. The latter and the flagstone 
overlays at the center are cut from V4“in. 
plywood and glued in place. Hooks for the 
hangers are simply notched blocks of 
%-in* stock fastened with screw's driven 
through from the back. Finish with enam- 
el in cream, orange and green. 



Bench Vises Serve as C lamps to Assemble Mitered Work 



For holding mitered work while assem- 
bling it t two dime-store bench vises of the 
clamp-on type are just the thing* One is 
clamped to the side of a bench and the 
other at the end as indicated. Due to play 
in the vise clamps, they can he twisted to 
one side slightly and clamped in the proper 
posilion to hold work cut to form hexagon, 

octagon and other shapes. 

■ * 

4! Flies and small insects that often infest 
house plants can usually be destroyed by 
spraying the plant with a suds made of 
washing soap. 
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Inner-Tube Holder Keeps Pencils 
on Drawing Board 



push button is closed, while the absence of 
any resistance in the circuit to the other 
push button allows the bell to ring loudly. 
The coil is made by winding No, 28 single- 
cotton-covered wire on an empty thread 
spool. The number of turns will vary ac- 
cording to the output of the transformer. 
One home owner used a 14-volt radio 
transformer and found that 175 turns of 
wire on the choke gave the tone desired. 



Label Wire Around Tree Coiled 
to Protect Bark 



If you leave the 
labels on shrubs 
and small trees 
when transplant- 
ing them, cod the 
label wires as 
shown. This al- 
lows the wire to 
stretch as the 
growing tree or plant increases in diam- 
eter so that the hark will not be injured, 

— A, S. Wurz* Jr t , Rockyford, Alta., Can. 



Rubber Hose Shields Level Glass 
in Tool Chest 



Electric Light Aids in Soldering 



When soldering 
a leak in a pail or 
other container, 
time can be saved 
if you place an 
electric light un- 
der the pail. Light 
will show the leak 
so a quick solder- 
ing job can be done. 
— H. Arrall, New- 
buryport, Mass, 



If a carpenters 
level is stored with 
other tools, slit a 
short piece of gar- 
den hose and slip 
it over the glass to 
protect it against 
breakage A piece 
of %k-in. hose is 
just the right size. 
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Choke Coil Changes Tone of Bell 
for Use with Two Doors 



By simply installing a small choke coil 
in the circuit to one push button, you can 
use one doorbell for both the front and 
back doors of your home. The electrical 
resistance provided by the coil causes the 
bell to ring softly when the back-door 



Simple and practical, this pencil holder 
for a drawing board is made from a strip 
of inner tube. It is cut as indicated and is 
tacked to the upper edge of the board. 
Pencils are held against accidental dis- 
lodgment, but are removed easily. 



C>JC*:E.- 175 HfRNS QF 
WiRt ON 
Spool 







1 



gJgjSWlHH 



d ^ljpv.< GE; 



JUiMuf HOUSE PLANTS 

Secrets of success with succulents 



Hy Robert Clarence Stahler 

SEASON window gat-dens 
of su ecu lent 5 , those hardy 
slow-growing plants native to the 
hot, arid regions of the world, lend 
to your living room the charm of 
colorful foliage the year hound. 
Properly cared for, they thrive in 
the warm and comparatively dry 
atmosphere of heated rooms 
where other seasonal plants some- 
times wither and die. Caring for 
them is the very simplest proce- 
dure; just a small pot partly filled 
with gritty soil, and an occasional 
watering. True succulents should 
not be confused with the ordinary 
varieties of cactus plants. Succu- 
lents are generally classified in 
groups and all exhibit a striking 
variety of foliage, both in oddity 
of form and in brilliance of color- 
ing, The aloe group alone can 
furnish more than enough speci- 
mens to complete a window gar- 
den. However, for the sake of 
variety try to collect a few plants 
from other groups such as Eche- 
veria, Euphorbia* hart’s -tongue, 



Crassula, Kalanchoe, ice plants, Sansevieria. 
True succulents thrive best in a soil of the 
composition shown in Fig. 1, but will do very 
well in a mixture of half garden soil (sifted) 
and unscreened coarse sand, with the lime 
content the same as in Fig. 1 . Don't use ma- 
nures or fertilizers in your soil mixture, and 
avoid a clay soil. 



1 ft hen potting, have the soil damp, but not 
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not mean you should apply water every 
day, for succulents can absorb water from 
soil that appears bone dry* Should a plant 
droop, or, as succulents are more likely to 
do, shrink slightly, water thoroughly* 

In late February dormant plants will be- 
gin to wake up. From now on do not allow 
the soil to dry out, but at the same time 
do not over water. Remember that while 
the top soil seems dry, that at lower levels 
may be sufficiently damp. Choose, if pos- 
sible, the morning of a sunny day for the 
watering routine* and always use water at 



wet. Large pots will not do; 2 T 3* 
and 3%: -in. pots are the rule, with an 
occasional 4-in. size for very large 
specimens. Plug the drainage holes and 
follow the drainage details and water 
space given in Fig* 1* This is important. 
Rot is the chief enemy of succulents. 
They cannot abide a wet, boggy soil, 

After providing the required drain- 
age, potting procedure is as shown in 
Figs* 1, 2, and 3. Thumb the soil down 
somewhat firmly as in Fig, 2, but avoid 
packing it too hard* Loose soil in pots 
brings about a boggy condition. After pot- 
ting, fill water spaces one-third full. Most 
succulents thrive without repotting or 
without new soil for about two years. They 
may be repotted at any time except when 
in bloom. Late fall and winter is the dor- 
mant season* though some plants may con- 
tinue to grow. Do not attempt to force 
these resting plants into active growth by 
over- watering. To do so is to invite rot. 
Give the soil of the resting plants a slight 
dampening — water space one- third full — 
every week or ten days. Fill water spaces 
of growing plants every ten days or two 
weeks, No hard and fast rule for watering 
can be laid down. Size of pots* room tem- 
perature and humidity all have a bearing 
on the intervals of watering, Soil in glazed 
or decorated pots will remain damp for 
several days, whereas soil in common clay 
pots will evaporate its moisture through 
the pot walls in about 24 hours* This does 



about living-room temperature. Avoid lo- 
cating your plants over a hot-air register 
or radiator. They tolerate a wide range of 
humidity, but like all indoor plants dislike 
drafts, cannot stand freezing temperatures* 
A window in a cooler part of tbc home 
would, of course, be their choice, but is 
not essential; succulents thrive in temper- 
atures higher than living-room average* 
If you locate your garden in an east win- 
dow, a curtain is unnecessary. A south 
window radiates too much heat during 
early fall and spring, but such a location 
is ideal if a curtain of fine mesh hangs be- 
tween the window and the plants, Al- 
though succulents occasionally send forth 
beautiful blooms, their charm lies in their 
foliage. Keep it clean. Once a month carry 
the plants to the bathtub and wash them 
carefully with mild warm soapsuds. Go 
over the stems and leaves* using the fin- 
gers or a small sponge instead of a rag* 
After washing a plant, spray off with luke- 
warm water. 
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r pHESE tiny trellises add the at- 
k mosphere of an outdoor gar- 
den to groups of potted plants 
kept indoors during the winter 
months. Wire, a few large corks, 
small dowels or skewers and sev- 
eral strips of pine are all the ma- 
terials you need to make up the 
ones shown below* In any case 
they should not be too large but 
should be kept in proportion to 
the size of the pots and plants. 
Although trellises usually look 
best painted white* other colors 
or combinations may be used, 
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Scrub Brush Is Handy Stroker 
for Long Bek Sander 



The ends of the rods were run through 
holes drilled in the ladder sides and bent 
over to keep them from pulling out. Then 
the turnbuckles were tightened. 

— A- H, Waychoff. Phoenix, Am. 



Sandpaper Washers Keep Knobs 
Tight on Drawers 



10 prevent 
wooden knobs of 
cupboards or 
dresser draws r s 
from loosening, 
cut twin washers 
from medium 
sandpaper as indi- 
cated, fold them in 
the center and slip 
them over the knob bolt or screw. When 
the knob is tightened against the washers, 
the abrasive surface will hold it securely. 



Scratchpad Binder Holds Sheets 
and Permits Easy Tearing 



If you have some 
odd pieces of sta- 
tionery on hand 
and would like to 
make them into a 
scratch pad, a strip 
of metal soldered 
to one jaw of a 
spring paper clip 
makes a good 
binder* This not only provides a means of 
holding the pages together, but the metal 
strip serves as an excellent tearing surface* 
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Key Held in Lock by Metal Strip 



Of the many 
methods of pre- 
venting a key from 
being pushed out 
of a lock so that a 
skeleton key can 
be inserted to en- 
ter from outside, 
the method shown 
is one of the most 
effective. A strip of thin steel is bent to a 
U- shape at one end T given a half twist and 
inserted into the lock as indicated. 



Easy handling and minimum wear on a 
sanding belt are the features of this simple 
stroker, which is nothing more than a 
scrub brush. The bristles are cut to a 
length of ¥z in. by holding them against 
the abrasive side of the moving belt. 



Rubber Around Umbrella Handle 
Prevents Slipping 



Old Brake Rods Truss Ladder 



Having a long 
ladder in which 
the rungs loosened 
so that it tended to 
sway sideways, I 
trussed it with 
lengths of brake 
rods and turn- 
buckles as shown. 



The tendency of 
umbrellas to fall 
when leaned against 
smooth surfaces may 
be overcome by 
twisting a rubber 
band around the 
handle. Friction will 
tend to hold the um- 
brella in place. 
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Animated Squirrel Toy Performs Realistically 
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Merrily flipping its tail as it is pushed 

over the floor, this squirrel toy will be a 
prized possession of your small child. The 
two sides are cut from thin wood and are 
glued to a spacing block shaped and cut 
out T as indicated in the squared detail, to 
accommodate the tail- actuating mecha- 
nism. This consists of two wooden wheels 



or disks having the tail piece pivoted 
slightly off center between them. Short 
dowels glued into the centers of the wheels 
project through holes in the side pieces to 
serve as an axle. 

—Hazel F, Sho waiter, Davenport* Nebr. 
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Rotary Mercury Switch for the Experimenter's Worl<bench 

An electric switch of the rotary type that 
is suitable for use on currents up to 110 
volts can be made from a small glass vial 
as indicated. The switch must be connect- 
ed with flexible load wires so that it can 
be turned easily. 

—Neil H. McKay, Jr. p Fontana, Calif. 



CMuch time will be saved if you put 
cheese* that is to be grated* through the 
food chopper, using a fine cutter. 
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bulkheads, the smaller ones are made. 
There’s no need to make paper patterns — 
just lay out the outlines directly on the 
plywood. Chine and sheer notches are cut 
slightly undersize and finished later when 
fitting these pieces. Place a 2 by 4-in. plank 
on edge across a couple of sawhorses. 
Bulkheads can be fastened temporarily to 
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f N BUILDING this ice yacht, you start 
by carefully going over the drawings 
to get acquainted with all constructional 
details. The she bulkheads, dimensioned 
in Fig. 5, are cut out of a % by 24 by 
72- in, panel of fir plywood. Centers of 
all bulkheads except No. 4 are cut out 
and from the cutout stock of the larger 
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this plank while assembling the hull 
framework. Center-to-center spacing of 
the bulkheads is given in the side view, 
Fig. 4. Begin assembling by fastening the 
nose block, Fig. 3, to the plank with a lag 
screw inserted through the pivot hole. 
Then toenail bulkhead No. 5 to the plank 
in its correct location, after which a light 
straightedge is laid across the top of both 
nose block and bulkhead to determine the 
bevel to which the outer edges of the bulk- 
head should be cut in order to conform to 
the longitudinal taper of the hull, 

After locating and beveling the inter- 
vening bulkheads, the chine and sheer bat- 
tens of % by 1%-in. spruce are fitted, 
casein -glued and screwed in the nose- 
block rabbets and bulkhead notches, using 
No. 10, 1^-in. f.h. brass or galvanized 
screws. Allow the sheer and chine pieces 
to extend all tho way back. Next, the oak 
mast support is glued and screwed in place. 
The top edge of this piece is crowned 
slightly to conform to deck contour. 
Framework is continued aft, A 1-in, oak 
cleat, glued and screwed to the lower face 
of bulkhead No. 6, is bored to hike two 
carriage bolts as shown in Fig. 10. Unlike 
the others, this bulkhead is not fastened 
directly to the plank, but is supported tern- 
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porarily about IV 2 in. above the top edge of 
the plank to maintain the sweep of the hull. 
The natural curve of the battens when 
fastened at this point will bring the bulk- 
head in true position. After fastening the 
tail block in place, a ^ 4 -in. center brace is 
fitted between the bulkhead and tail block. 

Now' for the side planking; The shaded 
portion of the pattern in Fig. 9 represents 
the shape of the side planking 39 in. from 
the tail of the hull, the lines being straight 
from this point forward. The centerline of 
your paper pattern, which is made accord- 
ingly, is laid directly over a centerline 
struck on the planking and the curved out- 
lines traced off. After the planking is cut 
to shape, first, temporarily fasten it in place 
to the battens for a test fit before perma- 
nently fastening with casein glue and No. 7 
1-in. brass screws, spaced about 4 in. apart. 
The batten edges should come about flush 
with the planking. 

Before the deck and bottom covering are 
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applied, the edges of battens and planking 
must be planed off so that they will be 
flush and on the same angle as the bulk- 
heads. See Fig. 7., Also, the cockpit floor 
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and back are fitted, And, don't forget the 
bolts in the cleat on bulkhead No. Si, nor 
the eo unterbored hole for the steering- 
wheel pivot bolt. Paper patterns of the 
deck and bottom to guide in cutting the 
liar d -pressed board can be made by laying 
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large sheets of heavy wrapping paper over 1 
the framework, fastening it here and there 
with thumbtacks. Use No. 5, ^4-m. brass 
screws spaced 3 in. apart for fastening the 
covering* After trimming the edges flush 
with the side planking* a Va-in. standard 
rub-rail molding is attached over the joint. 

The runner plank. Fig. 11, comes next. It 
is built up from four pieces of la -in, spruce 
to give spa ing action. Figs, 12, 13 and 14 
show how the pieces are wrapped loosely 
with burlap and steamed before being 
clamped separately in a wooden form un- 
til thoroughly dry. When each piece has 
been bent, the three upper planks are 
glued, clamped and screwed solidly to- 
gether with No, 8 t lli-in, brass screws, 
after which a fourth auxiliary plank, 7 ft. 
long, is screwed to the bottom side at the 
center. The complete assembly is then 
shaped as shown in the sectional detail of 
Fig. 11. For ease in transportation the run- 



ner plank is made quickly detachable from 
the hull by means of an oak cradle cut and 
bored to receive the two projecting bolts at 
bulkhead No. 6, as in Fig. 10. Cotter pins 
through the bolts prevent the wing nuts 
from working off. The runners, cut and 
shaped from 1-in. oak as in Fig. 8, are piv- 
oted in standard runner chocks, shown in 
Figs. 6 and 11. The bronze rudder fork, 
Fig. 6, bears on a 3-in. grease plate screwed 
to the bottom of the hull. Rear runner 
chocks are bolted to the runner plank in 
slotted holes to permit runner alignment. 
The H -in. galvanized side stays stretched 
from eyebolts fitted through the edge of 
the runner plank and nose block are fas- 
tened with small cable clamps and drawn 
taut with lumbuckles, as in Fig. 1. 

Choice of two types of mast and boom 
construction is given m Figs, 15 to 20 in- 
clusive. The one in Fig. 17 is simpler than 
the Swedish type of mast shown in Fig. 19. 
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The sail tunnel of 
the former is a 
slotted! metal tube 
screwed to the 
mast in a groove 
cut down the bach side 
as in Fig. 16, whereas, 
in the Swedish mast, the 
luff of the sail is carried 
in a groove cut inside 
the mast, In making up the 
simpler mast the use of screws 
must be relied upon to draw 
the pieces together, after 
which they are temporarily 
withdrawn while planing the 
mast to the shape shown in 
the sections. A standard ball- 
and-socket fixture, Fig. 2, is 
used to mount the mast on the 
hull. Mast cables attached to 
eyebolts in the nose block and 
runner plank are kept taut 
with turn buckles to give the 
mast a 36 -in. rake from tip to 
base. 

The adjustable boom fixture 
which can be made from brass 
stock, allows for sail shrink- 
age and ts screwed to the mast 
directly below the sail tunnel. 
Sheet blocks are attached to 
the underside of the boom and 
deck, Fig. 4, and are con- 
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trolled by a pedal, Fig. 21, which elimi- 
nates holding the sheet continuously by 
hand. It is recommended that the sail 
be purchased from a dealer. The steer- 
ing cables are fastened to the cross- 
piece on the front runner with cable 
clamps, and a turn buckle should be in- 
stalled at a convenient point so that the 
cable can be kept taut without the ne- 
cessity of removing the cable clamps. 
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Cool Handle on “Mushroom” Photo Lamp 
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Photoflood lamps of the new R-2 type, 
in which the reflector and lamp arc com- 
bined, cannot be held comfortably by the 
socket due to the heat. A cool holder on 
the socket can be provided by using a 
wooden file handle. A hole is drilled 
lenglhwise through the center to take a 
threaded brass tube or a V4-in. pipe nip- 
ple, which can be purchased at a dime or 
hardware store. Turn the nipple into the 



file handle to project about Va in. Then 
screw a push -switch socket onto the nip- 
ple, assemble the socket and connect a cord 
and plug through the handle. 



Eyes Formed on Rods and Wire with Aid of an Old Gear 



When you want to form an eye on a 
small rod or a piece of heavy wire, use an 




old gear clamped in a vise as a former. To 
shape the eye f lay the work across two 
teeth of the gear and force it down between 
them with an iron rod and a hammer as 
shown. This shapes part of the eye, which 
is completed by bending the projecting end 
of the work around the rod as in the lower 
left-hand detail. You can make chain links 
and do similar work in the same way. If 
you pick up several old gears having the 
teeth spaced differently, you can form eyes 
of various diameters. 



{[You will find that rectangular- shaped 
doilies provide a much wider space on your 
dining table for silver and glasses than the 
round or oval ones. 
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Safety Pin Keeps Thread Spool 
Close at Hand 




When sewing large work such as quilts, 
a blanket pin is just the thing for keeping 
a spool of thread at hand. The pin is run 
through the spool and fastened to the 
work* This allows the spool to turn as 
thread is unwound, yet keeps the spool 
from rolling off on the floor. 



machinist who keeps his lathe gears on 
separate pegs. Two threaded nuts are riv- 
eted to a metal base r the dimensions of 
which vary according to the size and num- 
ber of gears For which the holder is intend- 
ed. One upright member is a headless bolt 
long enough to hold all of the gears and 
the other is a longer bolt bent Into an arc 
as shown. The end of the short bolt is re- 
cessed and the long bolt is rounded to fit 
into it* In using the holder, you move the 
gears from side to side until the desired 
gear is reached, then swing the handle 
over and remove it. 



Spring Locks Type in Galley 

To keep type in 
position in a gal- 
ley, one printer 
uses a length of 
clock spring. This 
is sprung into 
place so that the 
edges bear tightly 
against the galley 
sides. The spring is especially useful for 
locking the type in position for taking gal- 
ley proofs and for storing. 

Tar Holds Work on Faceplate 
to Turn Rosettes 




Improved Lathe Gear Holder 

Assembled from a piece of heavy sheet 
metal and a couple of bolts* this lathe gear 
holder will do away with the inconven- 
ience of replacing the gears on a single 
spike, or serve as a space saver for the 




WOOD 0J5* scotwto 




Stock for turning thin decorative pieces 
can be held on a lathe faceplate with tar. 
First screw a disk to the faceplate and put 
a point in the center for centering the work 
to be turned, making a small indentation 
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Ash Tray Clamped to Lamp 
Always at Hand When Reading 




in the back of the work to take the 
point. Then start the lathe and 
hold a piece of hard tar against the 
disk* Heat caused by friction will 
soon soften the tar so that some 
adheres to the disk, Hold the work 
against the faceplate with the 
lathe still rotating for a few sec- 
onds and then let it go and it will 
stick tightly to the disk. After the 
turning has been done, the work 
can be separated from the disk 
with a chisel, which is tapped 
lightly with a hammer, 

— L, Malecki, Chicago, 



Portable * r Kitchen” Made 
from Orange Crate 

Living in a rooming house where 
there were no facilities for cook- 
ing, one girl made herself a port- 
able ++ kitchenctte” from nothing 
more them an empty orange crate 
and a wide board. The board was 
screwed to one end of the crate to serve 
as a table top on which were set an elec- 
tric hot plate, toaster, coffee percolator, 
etc. An electric cord for plugging into a 
wall outlet was run through a fuse box on 
the side of the crate to a multiple outlet 
box on the table top for plugging the vari- 
ous accessories. Painting the top and cov- 
ering the crate with cloth, with a curtain 
in front, completed the job* Dishes and sil- 
verware were stored on the shelves of the 
orange crate. 

■ — H. Small, Kansas City* Mo. 



Regardless of how a room is decorated, 
one or more bridge or reading lamps are 
usually located near a comfortable chair 
or davenport, which is the ideal location 
for an ash tray. The one shown was turned 
from walnut, to take a glass tray, and 
clamped to the lamp standard by means of 
a wood bracket. After filling the pores of 
the wood with paste filler, apply two coats 
of good varnish, then rub down with oil 
and pumice. 



Silencing Noisy Sink Drain 
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Sink drains that 
are noisy because 
of a long fall from 
the strainer to the 
water in the trap 
can be silenced by 
inserting a twisted 
strip of sheet alu- 
minum into the 
drain as shown. 

The strip keeps 
the water from splashing in the trap and 
can be removed easily for cleaning. 



Clf your linoleum is soiled badly* a little 
kerosene added to the wash water loosens 
the dirt, and makes washing easier* 
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Cleaning ice tram cm outdoor wire clothesline in 
<4-‘irtfer is *A4> if ydrt utt an empty thread spool 
slatted as abovi’ 
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Remount of hat muffins or those that have a 
tendency to stick to the pan is no tosh with 
these tongs* The problem of where to lay a 
hot Curling iron, when using it at a dressing 
table, is solved by slipping the iron through 
the handle# of tt large paper clump, which 
hag been clipped to one side of an opened 
drawer as above 



To keep children's stockings in pairs while washing and 
drying them, use snap fasteners - SeW halt of a fastener 
to one stock. ng of each pair as at the left . T his saves 
lime in sorting after they Aejt?n* been laundered, A small 
metal tube to take a match snugly in one cod', and a uFQod 
grip in the other end, is handy for lighting an wrn at a go* 
stOVe-. Thu tube keeps your firigtri away from the flume 
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Problems 



There fl# itfSrrj' about cats and dot;s getting 
ot your milk in the morning if yon have a cab- 
inet buifl into the porch steps as above. A door 
pivoted aver the cabinet opening with spring 
hinges and fitfe-d with a friction catch prevents 
the milkman from leaving it open 



If n«ujpnpers ore rolled with linoleum la pro- 
feet from the ends, the tatter ipiJt be protected 
against damage. Wften the shut* off valve to 
your home water supply is hard to get at, use 
q pole with nails in the end to operate it oj 
at the right 
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Above, pantry ['cntifafcJ bjr h'mo^rnr door panels ond 
hanging sections of Venetian blind* in tftc op cm n g s . If 
desired, pivot the ends q! each lower slat of the seettons 
to the door fo beep the blinds from swinging. Right, 
cutlery sheath made by slotting wood block ond cover- 
ing slotted side with thtn plywood 
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Extra Binding Posts on Terminal 
of Small Transformer 




In experimental work where it is some- 
times necessary to attach several wires to 
one binding post of a small transformer or 



battery , drill several holes in a strip of 
brass and fasten it to the terminal. This 
will enable you to attach the wires indi- 
vidually with small bolts in the holes of 
the strip so that they can be connected or 
removed as desired without disturbing the 
others. — W, Dennis, Riverside, N. J* 

Pocket Rule and Glass Tumbler 
Provide Emergency Graduate 

A graduate for 
emergent ies* espe - 
dally for measur- 
ing comparative 
quantities of liq- 
uids* may be made 
by fastening a 
pocket ruler to 
the side of a glass 
tumbler with two 
rubber bands. 




A Masterpiece in Ship Models 

Do yiiiJ, want a fnottfl of one of the moat outstanding warships in history? If so, build the ♦'Sov- 
ereign of the Seas.*" Complete information on the coLtalJULtiun of this ornately decorated, and highly 
picturesque model, 3-1 in, long and 2G in, hifili over .ill. let given in our blueprints &2ft to i35 iad,, 
priced at $1.50 per set. Descriptive text in bound book, $1.00 additional. 




OTHER WORTH-WHILE MODELS 

"Flying Cloud" Clipper S/iip— 709-714A: No 

collection is complete without a dipper. 
Complete with full-size lift templates — $1.25. 
Descriptive data in book form $1,25 extra* 

“/loll Afcon” — 717-71&A: Model of boat used 

by Dutch Seaman. Henry Hudson- — $1.00. 

"Sfii Br#"— 305 to OSS: 32 in* speed boat for 
circular race courses* powered by midget 
gas enffine— $1,00, 

Viking Ship Modtl — SSftt Used hy Norsemen 
in early explorations. 14-in, huli— 2$c, 

“Snnttf Mario" — -759: Simplified draisn of Co- 
lumbus* flagship. About IS in, lun^ — 25c. 

"[I*5.S, Penaacaia"— SG3 fltid UG4; Midget dc- 
«iyn Of 1 0*000- ton treaty cruiser — SOc, 

Prcfrie ScfiaDnej^72&: Model i* quaint re- 

minder of covered-wajfon days. Wagon with- 
out top, ft i in. lonff— 25c. 

Model Colonial Cannon— 735: Perfect lfl-iu, 

miniature of guns used during days of 1776* 
Turned brass and wood— -ZSc. 

Any six of these blueprints f not projects J 
wilt £*e sent postpaid upon resedpt o f $ t.QQ 



Blueprint Department* Popular Mechanics Magazine, 200 E, Onfm io St*, Chicago 
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JT IS no longer necessary to put away 
your portable battery-operated vaca- 
tion receiver when winter comes. At home 
or in «,c* power locations, you can remove 
the dry batteries, substitute this inexpen- 
sive “A** and L, B^ eliminator, and operate 
the set at a negligible cost. 

This compact battery eliminator is suit- 
able for use with any standard portable 
set which employs 1.4 -volt tubes. Operat- 
ing from the 115-volt GO-cyde a.c. power 
source, it supplies the required filament 
and B -voltage for the circuits, providing at 
all times the same hum-free performance 
as obtained with new dry batteries. 

Assembly and circuit details are given in 
Figs, 1 and 2 ; the parts are available in kit 
form from radio supply houses. When as- 
sembled in the metal container* there is 
nothing to adjust* merely attach the regu- 
lar set battery plugs and insert the line 
plug in your electric -light socket. Oper- 
ating cost is estimated at about eight cents 
per month, if used for three hours each 
day. Improved transformer, hum- filtered 
dry-disk rectifier and high -capacity elec- 
trolytic filter condensers make this effi- 
cient compact lightweight unit possible. 
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By Harry A, Fore 



HisiGL 



J^'OR many years treasure -finder en- 
thusiasts have tried to make use of 
beat frequency circuits for detecting 
>iii:JI metal objects. Theoretically the 
idea is fine. In actual practice, however, 
such instruments have not proved en- 
tirely satisfactory because the body, or 
hand, of the operator, and surrounding 
vegetation, produce such tremendous 
changes in capacitance that any effect 
due io changes in the inductance caused 
by metal objects within the field, is com- 
pletely masked. 

The “Chilson lf -typc metal- detecting 
device to be described enjoys all the 
theoretical advantages of the beat-fre- 
quency instrument without any of the 
disadvantages caused by extraneous 
capacity effects, and is adjustable to 
zero beat* This highly efficient little 
instrument was designed for locat- 
ing buried metallic objects; it is also 
suitable for exploring masonry and 
walLs for hidden metal objects, and 
tracing out pipes. It employs only 
a single loop unit connected to a 
metal box containing the instru- 
ment* The circuit is easily adjusted 
for zero signal, or near -zero signal, 
and metal brought into the field of 
the loop sets up a sort of “cluck- 
ing 4 ' sound in the headphones. 
When correctly adjusted, this 
clucking noise will be heard when 
a large sheet of any metal is 
brought within 5 ft. of the explor- 
ing coil. unit. If a good adjusting 
job has been done the signal will 
change from zero beat to a slow 
clucking sound when a 3-in. 
square piece of sheet metal is 
brought within 12 in* of the loop* 
A coin as small as a dime, when 
held within a few inches of the 
center of the loop, will cause the 
signal to appear. 

Although the metal instrument 
cabinet and drilled base are avail- 
able, construction details are given 
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in Fig. 1 for those who wish to make their own. The sim- 
plified wiring diagram. Fig. 2. shows all connections under 
the base and includes all leads running up to the parts 
mounted on top of the ba.se and those mounted on the 
back of the front panel and top of cabinet. All parts are 
standard except three special foundation units, namely, 
the r.f. coupling coll, complete exploring coil unit and a.f. 
choke. Although these three parts are special, they only 
cost the builder about $15.75, and the manufacturer has 
made them available either direct, or through several 
large mail-order radio-parts houses. The double filament 
circuit-control phone jack is a "Yaxley" type. A good 
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POPULAR MEC^JCS 

i-Pole Television AnteJu 
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LOWL^S WEATHER- 
PROOF TRAN&M|i$SlOW 
CABLE 3- - 



j>ECAUSE of the wide rang** nf television 
frequencies and the low intensity of 
the signals, your television antenna must 
be more efficient than those used for ordi- 
nary broadcast and short-wave reception. 

Recent tests indicate that stronger 
“video” (sight) and sound signal pickup is 
possible by means of an easily installed an- 
tenna system specially designed fur tele- 
v is i on re q u i i tm en is. 1 ns tea defusing met - 
al rods to form a di-pole, or “curtain-rod.” 
type of antenna commonly used for tele- 
vision reception, this antenna consists of 
two 64 -in. weatherproofed wooden rods 
each covered with a shield of finely woven 
enameled -copper braid. Lends from these 
pickup areas are permanently connected 
with a low- loss transmission lino as indi- 
cated in Fig. 1: the complete installation 
is show'll in the photo below, 

A reflector antenna of similar type, 
erected directly behind and parallel to the 
braided di-pole, greatly increases the sig- 
nal strength and, when properly placed 
prevents multiple images. Servicemen use 
a simple portable telephone between set 
and antenna locations to determine best 
position for the di-pole and reflector. Fig. 2 
shows the operating principle of television. 
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This handy bin fa* screws, 
nvit& and smaJI rnrfi? parts 
is made from a short 
length of J'j-cfi. cdi?ci 
trough divided into d num- 
fiiir of separate compart- 
ments by fitting and spi- 
dering semi-circular pieces 
of tin as illustrated in Fig. 
J r Fastened to the end of 
the workbench, the con- 
tents are quickly accessi- 
ble. The CDk'fr if optional 
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Fig. 7, spring clothespin and a short piece of flexible 
wire make a handy adjustable clip for holding “ 
smaif neon bulb in any desired position (p check 
resonance ir\ amateur tonic erreuifs- Fig. J, and pho- 
to at lower left, show a universal line cord that en- 
able# experimenters and servicemen to add or change 
tubes in a-c.-d.c. tets by merely changing the hne* 
cord resistor connection. This single cord may be 
t ijted as a service replacement for all a.c.-d.c. receiv- 
ers specifying line-cord resistors 



Ftug-fn relays of the type shown I" 
photo f C i permit the use of low- pow- 
ered tuhe# ,vu ch us t ypc-3@ or 7 J -si 
to control htuvy-duty tpads in photo- 
cell-operated devices i a simple solu- 
tion for the "hot-iron” problem is 
detailed in Fig. 4 
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the dial as seen in the photo; block ling 
blocks out the dial readings. 



ton rteeiv In ch i *eievi$ioii T ube 
for Home Receivers * 



Modern Set Fits Oid Consoles 

Now you can modernize your old radio 
by installing this up-to-date receiver 
which Is designed Lo fit into most types of-v 
consoles* It includes an “organ-fame*" tonej^ 
filter of resonating pipes, organ-key tone \ 
control and built-in antenna, p * 



This giant cathode-ray tube is now prob- 
ably operating in a television receiver lo- 
cated in some, home in or near New York 
r^City. The photo shows the tube receiving 
Bakelite base with the various connec- 
tions which this skillful laboratory worker 
^ 3 is soldering to respective contact members. 
Rounded sides add strength to bulb. 



Tiny DuaUPurpose Receiver 

With the radio 
switch turned off, 
this combination 
unit appears to be, 
|l|^B j and actually^, an 

elect^e^loejc^with 
its enKIredial or 
face looking like 
, l ower half of 



i Blueprints covering radio construction 
articles in this and past issues are available 
for 25 cents each. Original material lists, 
with names of manufacturers and dealers, 
can be obtained from our Radio Depart- 
ment upon receipt of postage. 




. 



NEXT MONTH-— How to Build a Two- Band Flashlight -Battery Receiver, This 
new model of one of our most popular low-cost sets for beginners covers broadcast 
programs and a short-wave band. Also Home -Recorder Assembly for Amateurs. 
Practical suggestions for making and playing your own records at home. 











small steel brads and 
" screws* cleaning steel turnings from 
hard-to-reach places inside a lathe bed 
and compound rest, and setting tiny steel 
screws in difficult assemblies — these are 
jobs easily done with this little electro- 
magnet which operates on 110 to 135-volt, 
60-cycle alternating current, An ordinary 
horseshoe -type permanent magnet cannot 
reach some of these places and it will not 
release the things it picks up. 

The assembly diagram below illustrates 
construction. One winding in the center 
represents the coil which, of course, is 
much larger and more compact than is 
shown. The core of the magnet is a piece 
of 3 '4 -in* round soft iron rod, in. long. 
If a 1 i - in. bolt of sufficient length can be 
found, it w ill serve the purpose 
by cutting off the head. One 
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FJNI LMD OF 
COIL ft' RE. H5 
SWITCH 



COIL WASHERS 
rtcrrCHE-D 



'PUSH- BUTTON hOl£ 



KKOT 



COUNTERSUNK HOLES 



starting f. n p 

op COIL WIRE, 



Long, narrow finger is tnag- 
tittiild to hold Small Heel 
and iron objects just as tang 
you depress the push 
button; it drops them quick- 
ly when switch is released 



a 1 -ft. length of the wire through the hole 
in the back coil washer and fasten it tem- 
porarily, Chuck the core in the lathe or in 
a hand drill, and proceed to wind the coil, 
keeping the turns tight and dlose together. 
Coat each layer thinly with insulating var- 
nish before going further* As the winding 
progresses, the layers will become more 
and more uneven. This can be corrected 
from time to time by covering the coil with 
a layer of thin paper. When the coil is 
completed, cut the wire leaving a length 
of 1 ft. to extend for connections. Cover 
the coil with several layers of paper, which 
you wrap tightly, varnishing between each 
layer. Lay the switch wire on the coil, set 
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end of the rod is sharpened to a point while 
the other end is threaded as indicated in 
the drawing. Four Bakelite washers are 
cut from an old radio panel which is V-\ in. 
thick. To make them, drill a hole in 

four pieces, slip them on a threaded bolt, 
drawing nuts tightly against them to lock 
them in place. Then mount the assembly 
in a lathe and turn the pieces down to size. 
The two washers for the front end are 
reamed to 14 in., while the two for the 
other end are tapped to turn on the thread. 
Be sure to notch the edge of the washers 
and drill lead-in holes near the centers for 
the coil wires before assembling on the 
core. The rear washer has a ’’in-in. hole in 
it to admit the supply cord* Coat the core 
with insulating varnish and a layer of thin 
paper or cloth, tightly wound. After this 
is dry, push the front washers into place 
and screw on the rear ones. Adjust the 
space between the coil washers to 2l£ in. 
The magnet winding consists of 7*200 
turns of No. 32 B & S enamel-coated cop- 
per magnet wire, wound in layers. Draw 



it in the washer notches and bind it down 
with tape or another layer of paper. 

The case is a Bakelite or fiber tube IY 2 
in. inside diameter and 4 t !4 in. long. Holes 
are drilled in it as shown. Drill the push- 
button hole and then drill and countersink 
the fastening screw holes. 

To assemble the magnet in the case, pull 
the cord through the hole in the rear 
washer, knot it on the inside and solder 
one of the wires to one of the wires from 
the magnet, Cover the connection with 
tape* and with silk thread bind securely to 
the core. Then the other lead wire is sim- 
ilarly soldered to the switch wire and well 
taped and tied. You can now slip the case 
on from the front end and pull the front 
wire through the switch hole. Using the 
fastening drill holes in the case as guides* 
drill and tap holes in the washers for No. 
6-32 screws to fasten the case in place* 
Connect the switch to the front wires. 
Carefully insulate the tw T o connections. A 
little piece of asbestos bound in place with 
thread will do this quite well. 
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Christmas-Tree Display to Attract Shoppers 
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Made of plywood and painted in the sea- 
sonal colors, this novel window rack will 
display leading gift items in a most attrac- 
live manner* As yon will see from the de- 
tails there are three designs. After choos- 
ing the type that suits your purpose best, 
sketch the full-size outline on paper, then 
transfer to a single piece of Vj-in* plywood. 
If you make the rack larger, which you can 
do easily, use % or Va-in, plywood* Saw 
to the pattern outline and cut the round 
holes either to the diameters given or to a 
proportional size, Note that in one design 
the holes are cut to the same diameter as 
the lamps, Then make up the base as 
shown in the lower- right detail* A shelf 
cut from 34-in. plywood is fastened di- 
rectly under each opening and supported 
by a suitable bracket* Finally, glue squares 
of white cloth over the openings as indi- 
cated. Using a set of Christmas-tree lights, 
attach the individual lamps to the hack of 
the rack, one to an opening, in such a posi- 
tion that the light *shines through the cloth. 
The color scheme indicated is merely sug- 
gestive as there are other combinations 
that can be used just as effectively* 

C Perspiration stains on clothing should be 
soaked in a strong salt-water solution be- 
fore the garment is laundered. 
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Substitute for Focusing Cloth 
in the Photo Studio 




This focusing tube is easier to handle 
than a cloth and it magnifies the image on 
the ground glass so that focusing is done 
quickly and accurately. To assemble the 
tube, two fiber or cardboard tubes arc 
placed end to end with a small magnifying 
glass between them, after which they are 
rolled on a piece of imitation leather or 
similar material that has been coated with 
glue. The leather holds the parts together 
to form a tube with the glass near the cen- 
ter. The variable factor in the dimensions 
of the tube is the length from the ground 
glass to the magnifying glass. To deter- 
mine this distance, hold the glass at a point 
where the image on the ground glass will 
be in sharp focus. Then cut one of the 
tubes to this length. The other tube does 
not matter as it merely keeps out light, 

—Joseph Raszinski, Chicago. 



Wheel Operates Vise Quickly 

At an assembly 
bench where the 
worker has to use 
a bench vise, time 
can be saved by 
replacing the vise 
handle with a 
large wheel. This 
permits the vise to 
be opened or 
closed much more 




rapidly. If the wheel is fairly large, the 
worker will be able to apply sufficient le- 
verage for most work of this type. 



Pitchfork and Shovel Racks 
from Auto Casing 




One farmer cuts 
sections from an 
old auto casing 
and nails them up 
to hold forks, 
shovels, garden 
rakes, etc. Two or 
three nails through 
the back side and 
a slot cut in the 
front as shown, is all that is required to 
make these handy holders, 



AUTO 
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Holder Supports Test Tubes 




When you want 
to set down a filled 
test tube, a holder 
made from a tin 
can, as indicated, 
will support it and 
help to prevent 
accidental spilling 
of the contents. 



Binder Wheel Fitted with Legs 
Provides Farm Forge 

With an old binder bull wheel for a start, 
it is easy to make a good forge. The wheel 
is supported on flat-iron legs, and the 
spokes are imbedded in concrete, which is 
covered with fire clay if this is available. 
The hub of the wheel is left open and be- 
comes an inlet fur the air blast, which can 
be furnished by a blower either hand or 
pow T er driven. 
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Dog for Turning Square Stock 




This Is a simple 
lathe dog that can 
be used to turn 
various sizes of 
square stock* mak- 
ing it unnecessary 
to change dogs 
each time the 
stock is changed* 
The dog is a piece 
of heavy flat iron 



bent as indicated, 
and a V-notch cut in the end to straddle 
one edge of the work. The other end of 
the dog bolts to the faceplate. 



Rigid Support for Mailbox 

With tho increased use of large mail- 
boxes on rural routes so that parcels may 
be inclosed during bad weather, a more 
substantial type of support is usually need- 
ed, The one shown in the photo has proved 
successful and consists of two old auto-tire 
rims riveted to four pipe legs, which are 
bent ns indicated and set firmly in the 
ground. If desired, the entire assembly 
can be set on the ground so that it can be 
moved to one side when the road main- 
tainer comes along. 




Small Hand Taps Used in Lathe 
with Special Wrench 





Here is a wrench that enables you to 
use small hand taps in a lathe and keep 
them in alinement. As shown, it is a piece 
of round steel with a tapered square hole 
in one end to take the squared ends of the 
taps, and a round hole in the other end to 
take the lathe taiktock center* The ta- 
pered square hole permits the wrench to 
be used on taps of various sizes without 
making adjustments. 



Adapting Large Micrometer 
to Small Work 

Having a 2-in. micrometer, which was 
used only occasionally, one shop owner 
fitted it w T ith a 1-in. 
adapter for small- 
er work. A piece 
of steel was cut to 
the shape shown, 
and rounded on 
the back edge to 
fit the mike frame. 

The piece w?as then 
drilled and reamed suxvt 
at the upper end to 
fit the mike spin- 
dle, and at the 
lower end to take 
a pin, a sleeve being made to fit tightly on 
the pin* To use the adapter, the spindle is 
withdrawn to clear the frame, and the 
adapter slipped in place. When the spindle 
is brought down and the sleeve is pushed 
over the anvil, the adapter is locked se- 
curely in place. 
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PART I 

Tells how castings are made 
in the foundry in sand molds 
—how to make your own 
patterns — what woods to use 
“—where to use fillets — -how 
to make draft and shrinkage 
allowances with ^shrink* rule 



IT OW often have you attempted to make 
up .some metal part of stock materials 
and finally found that a casting would be 
much better for the purpose? Then, why 
not make a pattern and have a casting 
made from it that will be just what you 
want? Unless the casting required 3s com- 
plicated in detail or unusual in shape, the 
pattern needed will be a very simple affair. 
There’s no need for fancy woods or elab- 
orate equipment. Just a piece or two of 
pine and a few hand tools will serve the 
purpose where only one or two castings 
are to be made from the same pattern. 
However, it is necessary that the latter be 
laid out and constructed very carefully* 
for any errors in the pattern will be re- 
produced in the easting. 

The pattern for a casting is simply a 
form or device from which a mold can lie 
made that will produce a casting of the 
desired shape and size. Looking at the pat- 



tern from the molder’s viewpoint, fine that 
is perfect in every other respect is still 
useless if it is not possible to remove it 
from the mold without breaking either the 
mold or the pattern. If the rough casting 
made from the mold has insufficient metal 
to allow for machining you will have trou- 
ble finishing it. Castings are made by 
pouring molten metal into a sand mold of 
the desired size and shape, Fig. 4 r The sand 

is retained in a box 
open at the top and 
b o 1 1 o m w h i c h is 
called the “flask” 
The latter is made in 
two sections, the low- 
er of which is called 
the “drag" and the 
upper the “cope." 
These are fitted with 
guides and cleats or 
dowels to permit ac- 
curate realignment of 
the two sections. The 
first steps required in 
making a mold from 
a one-piece pattern 
are shown in Figs, 1 
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to 3. First the pattern is laid face down on 
the molding board, with the drag inverted 
around it. The sand, properly dampened, 
is rammed around the pattern until the 
drag is filled to the top and struck off level 
with a straight edge. The drag is then 
turned right side up on the bottom board 
and the surface is sprinkled with a parting 
material to prevent sticking* At the same 
time the second half of the pattern, if it is 
in two pieces, is set in place. The cope is 
set on the drag, a sprue pin is placed to 
form a pouring hole m the cope, and the 
latter is rammed with sand. It is then lift- 
ed off and the pattern is removed from 
both halves of the mold. After a pouring 
hole and gate for the metal are cut in the 
sand as in Fig, 5, the cope is replaced as in 
Fig. 6. This, in brief, is the common pro- 
cedure. The pattern is invariably larger 
than the finished casting, and in all cases 
it is necessary that it be made with tapered 
sides, or "draft” as it is 
commonly called. This 
provision on the pat- 
tern makes it easy to 
remove from the mold 
w ithout breaking up 
the print as in 
Fi g. 7. F i g. 8 
shows the same 
pattern con- 
structed with the 
proper draft* 

The amount of 
draft that must 



pattern lifted 
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be provided depends on the 
type of the mold and the lo- 
cation, Where possible, the 
pattern is made with the 
draft all running in one di- 
rection from the parting 
linsj as at A in Fig* 9* In 
this case, and for the out- 
side of the pattern* the 
amount of draft is generally 
Va in. to the foot* as in Fig. 

10. Note also in this illus- 
tration that on the side of a casting, 
where a hollow pattern is used* consid- 
erably greater draft is required. Gen- 
erally a draft of 16 a in. to the inch is 
specified. If the opening is less than 1 In. 
in diameter, draft of Va in. to the inch 
must be allowed. Where this amount of 
draft cannot be tolerated on an inside 
surface, it is necessary to use a solid 
pattern and form the hole with a core* 
This will be explained in the second ar- 
ticle of this series* 

Another important provision with re- 
gard to draft applies to those cases 
where a pattern cannot be made in one 
piece, but is made in two pieces with 
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bo made is that for finish. The 
surface 1 of a casting is naturally 
rough and somewhat irregular* 
and if two castings must be fitted 
together accurately, or if extreme 
accuracy is necessary for any oth- 
er reason, the surface will have to 
be machined down to the finished 
Generally an allowance of 
Mu in. is made for each finished 
surface on small castings* although 
for larger castings in which irreg- 
ularities may be greater, a larger 
allowance for finish is needed. One 
more thing and you’re ready to lay 
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draft running in both direc- 
tions from the parting sur- 
face, as shown in Fig- 9- B. 

Here it is necessary to dou- 
ble the draft on the section 
of the pattern that extends 
into the cope or upper sec- 
tion of the mold. This provi- 
sion is made to assure easy 
parting of the pattern from 
the mold when the cope is 
lifted off the drag and the 
pattern is removed. 

The second important 
characteristic that affects the 
pattern size is shrinkage. 

All castings shrink after sti- 
ll dification, the amount of 
shrinkage depending on the 
metal from which they are made- It is, 
therefore* necessary to make the pattern 
and mold somewhat larger so that the 
casting will shrink to the desired dimen- 
sions. Table I gives the approximate 
shrinkage for various common metals. To 
get this shrinkage accurately you simply 
lay out the pattern with a shrink rule in- 
stead of an ordinary rule, A shrink rule 
has each foot increased by in., if for iron, 
and by ’hi in.* if for brass, and all subdivi- 
sions elongated proportionately. This saves 
the time necessary to calculate the shrink- 
age allowance on each dimension, 

A third allowance which must frequently 



out the pattern. Wherever wood parts of a 
pattern join at right angles a fillet is nec- 
essary* Figs* 12* 13, and 14. Triangular 
leather fillets arc obtainable ready-made 
in a variety of sizes and are easy to apply 
with glue. On small patterns such as those 
used for model parts, beeswax is usually 
bettor. It is simply pressed into place then 
worked to a true radius with a spherical- 
ended tool as in Fig. 14. The tool must be 
heated slightly at intervals. 

The best way to lay out the pattern is to 
make a mechanical drawing of the part to 
be made as in Fig. 15. Locate the surfaces 
to be finished and use the symbol “f t+ to 
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denote them on the drawing. This will 
help in remembering to make the proper 
finish allowances. Patternmaking woods 
should be well dried and seasoned. Red- 
wood is sometimes used, also cherry, ma- 
hogany t or maple when the pattern will be 
subject to repeated use. For ordinary 
work, clear white pine will do very well. 
Where gluing is necessary use a hide glue 
applied hot, as in Fig. 11. If possible the 
layout should be made directly on the 
wood that is to be used for the pattern. 
The pattern should be planned in advance 
so that, if possible, the draft Is all in one 
direction from the parting line. With this 



in mind, the layout is 
made t using a shrink rule 
for all dimensions and 
marking all lines with a 
sharp knife. It is best to 
start all measurements 
from the center line of 
the pattern, rather than 
from an edge; and to lay 
out any holes first before 
laying out edges. The steps in laying out a 
pattern for a simple bracket are shown in 
Figs, 16, 17, and 18. 

When the layout is completed, the excess 
wood can be removed by sawing and the 
pattern finished with chisels and gouges. 
Cylindrical or other round sections, of 
course, may be turned in a lathe. The work 
should be finished to exact size very care- 
fully. The quality of the finish, especially 
on small wood patterns, is very important. 
Ail surfaces of the wood which come in 
contact with the sand must be glass- 
smooth before applying shellac. Where 
hand tools are used to cut away waste it is 
necessary to use care when you approach 
the finish dimensions or you may cut too 
deep and spoil the pattern. It ts essential 
that surfaces worked down with edge tools 
be left as smooth as possible so that sand- 
ing will be reduced to the minimum. Slight 
cavities or shallow cuts made inadvertent- 
ly under the finish dimensions can be filled 
with woodturner’s cement or wood putty. 
Have your tools razor-sharp so that you 
can cut with or across the grain without 
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TABLE I 

Approximate Shrink Age of 
Casting 

Cast iron ............ 1 /& in. 

Brass ,, ,, .3/1 6 in. 

Aluminum 1/4 in, 

Zinc . , S/16 in. 

Copper 3/16 in. 

l^ad t... 5/16 in. 

Malleable iron ,,,,.,.,1/3 in, 
Steel ....... r ........ 1 /4 in . 
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raising deep splinters. Sometimes a fine 
rasp is better than a chisel or gouge on the 
cross grain. The disadvantage of the rasp 
for general work is that it raises the fibers 
of the wood and leaves a rather rough sur^ 
face which requires considerable sanding 
to smooth up. Lathe-turned patterns can 
be finished ready for shellacking with a 
minimum of hand w T ork b of course. Some- 



times small patterns arc simply sanded and 
then dipped in melted paraffin to finish. 
Although not approved practice, this meth- 
od frequently serves very well. In any case 
when the carving is finished, the pattern 
is sanded carefully with No. 0 or finer 
sandpaper and, as is the common practice, 
given two or three coats of orange shellac 
to protect it from moisture. 

(To he continued) 



Hog Trough from Oil Drum 

Here is a hog trough that is cheap t can 
be emptied and cleaned easily, and that 
will not burst if liquids freeze in it. Made 
from half an oil drum, it Is pivoted at the 
corners between stakes driven firmly into 
the ground. In this position, it is easy to 
overturn for emptying. After cutting the 
drum in half, it is a good idea to bend the 
edges over or round them with a file to 
avoid injuring the hogs. 
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Jig Sets Boring-Bar Fly Cutter to Close Limits 




On jobs of boring cither small or large- 
diameter holes to close limits with a boring 
bar when it is difficult to set the tool out 
for the finish cuts, especially where the cut- 
ter must be moved only a few thousandths, 
you'll save time by using this simple tool- 
setting jig. Whatever the size of your bor- 
ing bar the general dimensions of the jig 
should be proportional to those given 
above* Turn and bore the ring from mild 



steel and slot and groove it to provide 
space for slipping it over the cutter and the 
head of the set screw holding the cutter in 
place. In this position, the adjusting screw 
of the jig bears against one end of the cut- 
ter as shown. This makes it easy to move 
the tool to exactly the finish dimension 
required by simply turning down the ad- 
justing screw with a wrench. 

— W. P, Davies, Topeka, Kans* 



Folding Rack Lengthens Pickup Truck to Maul Lumber 



One lumber dealer reduced delivery 
costs on small orders by using this rack on 
a pickup truck, making it unnecessary to 
drive his large trucks for less than '2 - ton 
loads. The rack will accommodate boards 
up to 18 ft t and will enable the truck to 
handle a load of over 600 ft, of lumber 
averaging 14 ft. in length. As shown, the 
rack is pivoted to the truck body and gives 
it an over-all length of 11 ft. When the 
truck is not used for hauling lumber, the 
rack is folded inside the body out of the 
way.— P. Walker, Wautoma, Wis. 



CWhen you clean tinware, rub it with a 
wadded piece of moistened newspaper and 
washing soda and then polish it with a dry 
piece of the paper. 
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Lug Wrench to Remove Nuts 
with a Hammer 




Having many largo nuts to remove, I use 
this lug- type wrench and strike it with a 
hammer to loosen them. I find that the 
impact of the hammer on the lug is often 
more effective in loosening a tight nut 
than the leverage of a wrench. After the 
nut has been loosened, it can be turned off 
rapidly by rotating the lug with the hand, 
— Chas. H, Willey, Penacook, N. H. 



Block of Salt Kept on Platform 
by Projecting Peg 

Cattle can be kept from pushing rock 
salt off a platform, which is provided to 
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keep it off the ground, by slipping the salt 
over a peg projecting from the platform. 
An old auger will serve for making a hole 
in the salt to take the peg. 



Waxed-Paper File Stops Drying 
of Mimeograph Stencil 

I have kept 
mimeograph sten- 
cils for many 
months in filing 
wrappers lined 
with waxed paper 
like the one shown, 
without them dry- 
ing out. The paper 
is fastened to the 
wrapper with sta- 
ples or glue at the 
corners, and an index tab Is attached to 
one edge. — -W* F* Horan, Plainfield, N. J. 




Metal Domes on Large Ledgers 
Make Handling Easy 

Heavy ledgers 
that are hard to 
slide on and off 
shelves can be 
handled easier if 
metal domes or 
furniture glides 
are fastened near 
each corner of the 
covers. The domes 
provide only four small points of contact 
on the shelf, thus reducing friction so that 
the ledger can be moved easily. 



Rubber Band Holds Can Handle 
Upright for Grasping 

A Wisconsin 
beekeeper who 
found it annoying 
to pull up the wire 
handles on cans of 
honey when mov- 
ing them about, 
avoided the trou- 
ble by snapping 
rubber bands 
around the handies. These support the 
handles, but alloiv the cans to be stacked. 
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MinirCamera Focuser Aids Taking Close-Ups 
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When photographing smell objects with 
a miniature camera fitted with a supple- 
mentary copying or portrait lens, you can 
save yourself the time of taking measure- 
ments under 3 ft. for exact focusing by 
using this quick-acting focusing frame 
which attaches to the universal head of 
any tripod. The telescoping tube you see 
in the details carries both the camera and 
the w r ire focusing frames. The latter are 
for the purpose of framing the subject and 
centering it at a given distance from the 
lens. Grooves turned or filed on the ex- 
tension tube give these distances for each 
of the three frames. However, as the ac- 
cessory lens has a definite focal length it is 
necessary to determine this accurately 
beforehand. Place the camera on a table, 
set the lens at minimum distance and at- 
tach the supplementary lens. Then open 
the back of the camera and insert a piece 



of ground glass in place of the film. With 
the shutter set on '‘time” and a small ob- 
ject in front of the lens, move the camera 
back and forth until the image focuses 
sharply on the ground glass. Then meas- 
ure and record the distance. By re-setting 
the distance scale on the camera you can 
vary the number of inches between the 
lens and the object when the latter is in 
sharp focus. This will give you the dis- 
tance settings for the three frames. Sizes 
of the frames will also vary. Each one 
should be sufficiently large so that no part 
of it is included in the field of the lens, 
otherwise it will appear in the picture. 

CTo clean hairbrushes without loosening 
the bristles, wash them in luke-warm 
soapsuds to which a few drops of common 
household ammonia have been added; then 
place them in an open window to dry, 
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Shield over Implement Tongue 
Keeps Reins from Tangling 




Reins are likely to get under the end of 
an implement tongue when horses lower 
their heads unless a shield is provided to 
avoid this trouble. Such a shield is made 
easily by stretching a strip of inner tube 
over the end of the tongue and nailing the 
ends to the neckyoke as indicated. 



Simple Rack Displays Groceries 
and Vegetables 

Made entirely of inexpensive plywood, 
this rack is just the thing to display gro- 
ceries and fresh vegetables in a store. It 




can be made any size desired by varying 
the dimensions given, and will be found 
especially useful in self-service stores. Or, 
it can be made smaller for home use. 



Extension Stops on Two Valves 
Prevent Using Both at Once 

In a factory where it was necessary to 
make certain that two valves could not be 
opened together, and that one would be 
closed before the other was opened to avoid 
incorrect mixtures in a tank, the simple 
arrangement shown in the drawing was 
found effective. The nuts on the valve 




stems were removed and two extension 
pieces screwed on, which just cleared each 
other when the valves were closed. Then, 
when one of the valves was opened, it was 
impossible to open the other one as the 
extension piece was in the way. 



Attached Rubber Bands SaveTime 
in Handling Blueprints 



By permanently 
attaching rubber 
bands to blueprints, a 
contractor saved time 
because the bands 
could not be mis- 
placed when a print 
was unrolled. Strips 
of adhesive tape held 
the bands in place, 




C: Aluminum muffin pans provide good 
trays for starting seedlings. 
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^^ r HEN to use the electric arc and o xy- 
acetylene flame for welding need not 
he a puzzling problem. J'ust remember that 
the arc is faster and enables you to mini- 
mizc distortion, while the gas flame can bo 
varied to control hardness of the weld. In 
many cases, however, either method pro- 
duces results that are quite similar, thus 
making the choice a matter of convenience. 
Ordinary assembly work and repair jobs 
on wrought iron and mild steel. Figs, 1. 2 
and permit the use of either method. On 
other jobs, the form or thickness of the 
pieces at the point of weld, the kind of 
metal and the results desired often make 
one method better than the other. 

Special Shapes: In welding special 

shapes where distortion or warping must 
be kept at a minimum the electric arc is 
better as the weld can be finished before 
the surrounding metal lias been heated 
excessively. For example, in building up 
a broken gear tooth, Fig, 7, speed is nec- 
essary to minimize distortion. The tooth 
is built up as rapidly as possible with the 
electric arc, after which the finished weld 
is machined or otherwise finished. 

Hardness of Steel Welds: With the oxy- 
acelylene torch, a reducing flame — one: 
with an excess of acetylene gas — can be 
used to control hardness of the weld. In 
this case, some of the excess gas is broken 
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down into carbon! which passes into the 
molten iron of the weld. This metal then 
becomes high-carbon steel and will be 
much harder and more brittle when it is 
cold, which is desirable in welding hard 
steel, as shown in Fig. 5. On the other 
hand, when an oxidizing flame or one with 
excess oxygen is used, some of the carbon 
in the weld metal will be burned out. The 
resulting weld will be softer but with a 
larger amount of slag on the surface, and 
will have a tendency to be pitted and 
coarse-grained. With reasonable care, 
however, jobs like the automobile fender, 
Fig. 8, can be welded successfully. 

Cast Iron; The faster electric arc is bet- 
ter than gas welding on cast iron. Cracks 
due to uneven expansion of the cast iron 
and the weld metal are not so likely to 



develop. Preheating of the parts can some- 
times be avoided if the weld is made in 
short steps with allowance for cooling be- 
tween. The sink in Fig. 4 which is difficult 
to preheat, is an example of a cast-iron 
piece that can be welded better by this 
method. 

Stain! ess Steels: The electric arc is also 
preferred for welding stainless steels. The 
danger of carbon pick-up from a gas flame 
and consequent loss of stainless qualities 
is thus eliminated. A heavily coated weld- 
ing rod, which produces a shielded arc, 
Fig. 6, is usually employed. The analysis of 
this rod should be about the same as that 
of the steel to be welded, and the rod 
should be selected properly for welding 
with alternating or direct current In weld- 
ing, move the arc in a long narrow oval 
along the seam to keep the metal molten 
long for gas bubbles to escape. Stainless 
steel expands greatly upon heating and the 
strains produced around a welded joint in 
this metal are considerable. If the piece is 
annealed after welding to remove these 
strains, the joint will be much stronger. 
When a direct-current arc is used, the 
electrode should be positive and the work 
negative, reversing the usual procedure. 

Aluminum: This metal can be welded 
satisfactorily either by gas or by the elec- 
tric-are method. Gas welding on alumi- 
num is more convenient, however, as the 
metal has a very low electrical resistance. 
In nearly all cases, preheating of alumi- 
num parts before welding is essential when 
using the oxyacetylene torch, as the metal 
expands and contracts greatly with heat 
changes. Care should be taken not to pre- 
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heat over $00 F. as 
aluminum becomes 
very weak at tempera- 
tures above this point, 

There are several 

methods that can be used for preheating 
aluminum to be welded. An open forge 
may be the only means available, or per- 
haps a gas burner is handy. The latter 
method is convenient when welding a 
cracked aluminum crankcase, which, as 
shown in Fig. 9, has been placed over both 
burners. As the determination of exact 
temperature of a casting may be impossible 
with apparatus available, you can tell ap- 
proximately the correct welding tempera- 
ture by simply touching a stick of ordinary 
solder to the metal at the welding location. 
Just as soon as the solder melts when it 
contacts the aluminum, the piece is hot 
enough to commence welding. Aluminum 
and its alloys have a sharp melting point 
and collapse readily into a very fluid pool 
around the torch flame. This may cause 
difficulty in welding as the molten pool can 
become deep enough to blow r through and 
run off while the rod is still solid. Tech- 
nique in handling the torch and rod will 
help, but the use of welding rods of the 
same alloy as the metal to be w r eldcd — cast 
rod for cast aluminum, duralumin for 
duralumin, etc. — will tend to eliminate this 
difficulty. 

Copper, Bronze, and Brass; Since the 
electrical resistance of this class of metals 
is very low, gas welding is again slightly 
more satisfactory than welding with the 
electric arc. Results are the same, how- 
ever, by either method, when the work is 
done correctly. Copper, bronze, and brass 
do not expand excessively when heated 
hut the molten metal Is very fluid. This 
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makes for faster fusion and often the weld- 
ing can be done by simply laying a piece 
of welding rod along the joint or seam and 
flowing it in place with the torch, Fig, 10, 
Copper and its alloys conduct heat readily, 
and it is often difficult to keep the weld hot 
enough. Preheating the pieces wil 1 save gas 
and allow the welding to proceed faster. 
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Mounted Policeman Marks Cars 
without Dismounting 




By using chalk on a long handle, a 
mounted policeman can mark the parking 
time on car tires without getting off his 
horse. The handle, which may be an or- 
dinary wood cane, has a short metal tube 
fitted on the end to take the chalk, one 
side of the tube being cut out as indicated 
so that the chalk can be moved down as 
the end wears off* 



Silencing Noisy Brake Rod 

Noise caused by a brake rod vibrating 
against the starter and exhaust pipe on my 
car was silenced with a sponge-rubber 
ball* A hole was made in the ball with an 
ice pick so that it could be slipped over 




the rod, locating the ball in a position to 
contact the starter housing when the rod 
vibrated, — Woody Harmon, Fairbanks, Ind* 



Flexible Garage Doorstop 
from Radiator Hose 




In a public ga- 
rage, where door- 
stops were lost or 
thrown about so 
that they were not 
at hand when 
needed, one me- 
chanic made a 
supply of them 
from discarded 
pieces of radiator hose* Each piece was 
flattened and riveted at one end to make 
an clastic wedge. 



SECTION OF 

radiator hose 



Truck Tailboard Chain on Pulley 
Easy to Operate 

Instead of running the chain that holds 
the tailboard through the usual screw eye 
or over a hook, use a pulley of the type 




shown. This makes it easy to pull up the 
chain as the board is raised, and the chain 
end can be fastened in the usual manner* 



Uses for Soap on Your Car 

Besides cleaning your hands, there are 
several uses for soap around your car. 
Soft soap or shaving cream applied to the 
edges of vacuum cups on coat hangers, ash 
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trays, etc., will make them stick tightly. 
Maybe there is a squeak around the wind- 
shield or other part of the car that is caused 
by two metal parts rubbing slightly. Shav- 
ing cream worked between the contacting 
surfaces will stop the noise. If it is coming 
from the floor of the car, an application of 
yellow laundry soap will silence it, 

— C, E. Packer, Chicago. 



Paper Clip Provides Guide 
for Striping Brush 




Having an occa- 
sional job to touch 
up with paint 
where a fender or 
part of a body had 
been repaired, one 
mechanic found 
that a paper dip 
of the type shown provided a good guide 
for his striping brush. The jaws of the 
clip are clamped over the brush, which is 
then adjusted to any angle desired. 



Jiggling Reflectors Get Attention 
of Motorist Behind Truck 

Red glass reflectors soldered to small 
coil springs, which are fastened to the rear 
of a truck body, will vibrate and tend to 
attract the attention of an approaching 
motorist quicker than those that are at- 
tached rigidly to the body. The wire from 
which the springs are made should be of a 
small diameter so that the weight of the 
reflectors will cause them to flex at the 
slightest movement of the truck. 




Pointer Tests Valve Springs 
by Comparison 




To test the strength of valve springs in 
approximate comparison with that of a 
new one, an auto repairman pivoted an 
oak pointer to the wall over his work- 
bench. A peg in the underside of the point- 
er and one in the bench top support the 
spring upright for the test, which is made 
by allowing the weight of the pointer to 
compress the spring. The zero mark of the 
scale at the end of the pointer was deter- 
mined by using a new valve spring, and the 
remaining marks were made to indicate 
comparative loss of strength of old springs. 



Acidproof Battery«Tag Holders 




Short pieces of 
garden hose, with 
one end slit as in- 
dicated, provide 
good tag holders 
for customers' 
cards on batteries 
in a charging 
room. Ordinary 
size hose fits snug- 
ly over most bat- 
tery posts and the 
card may be in- 
serted securely in s 
conspicuous and the 



slot where it will be 
number read easily, 
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Perforated Hose Washes Car Tops 




Late-model cars that have no running 
boards give car washers a problem because 



there is no place to stand to reach the top. 
To overcome this trouble, one washer uses 
a length of garden hose T which has small 
holes punched in it about 1 in, apart to 
emit water. The hose is plugged at one 
end and is wrapped with soft cloth. 



Brush Cleans Oil Holes 

To clean out oil 
holes so lubricant 
may be applied 
freely, solder a 
bent mucilage 
brush on the oil- 
can spout. The 
bristles of the 
brush may be ma- 
nipulated to clean 
a hole before the 
oil is applied. 




Twelve Woodwork Hobby Plans — a $1 Gift 

A winning Christmas gift that keeps "growing" in results 




Special Offer 

Htrp'j a real bargain assortment of Craft plans for 
bn.ikpnj simple, useful articles with hand tools; 
things in and around every home. Complete 

detailed drawings give size and position of every 
part — also material list and easy-to-undersland in* 
struct ions how to proceed Step by Mrp, 



POPULAR MECHANICS MAGAZINE 
200 E. Ontario St, Chicago 



Enclosed find $1.00 remittance for your 

SPECIAL CRAFTPLAN ASSORTMENT 



Please check 


[ 

f 


1 

1 


1 am a subscriber 
I buy af newsstand 


Name 








Use Pencil 

Address 


City 






State 



Ideal Christmas Gift 

For hubby or junior who likes l* make things; for 
the man or boy who wants and should have a woi tK- 
while hobby, what Small gift is more appropriate 
than this collection of Craftplans ? If you want a 
larger gift, just add a kit of good quality tools. 

What the Craftplans Include 

Sturdy woodwork bench; handy waif tool cabinet; 
colonial coffee table; cushioned footstool; two small 
wall shelves; an eight-compartment martin house; 
five styles of wren houses; four-shelf open bookcase; 
garden chair; window flower boxes; three trellises 
and a miniature Dutch windmill far the garden. 

To Get This Selection of Plans 

Fill out the coupon and remit $1 and this surprise 
package will he sent to you prepaid. The above- 
listed Craftplans are the only on#£ available. For a 
selection of other subjects send 3 cents for our cat a- 
Logue of 2S-rert plans. 




POPULAR MECHANICS ADVERTISING SECTION 



113A 




HOME - * * HOBBYIST TOOLS 



B "VAN'K [ i "—famous 
for Fine Mechanics* 
Rw T o d I s t a 1 s t> makes 
^'Yankee" Handyman , 
' WEjBT I oulsforllumt'aniiHob- j 
New spced h greater 1 
ease* handier for you— ■ 
Mr drivjfi jj screws, horin^; holes! M 

"Yankee" Handyman Screw JH 
W Driver No. 133H — with PH 
Spring in Haticftt, $ 1 , 25 , is § M 
Ideal drill. No. 33H. uitbor/i 
f spring in handle, only $1.00, J W 
To bore holes for screws, g 
countersink, etc.* with either / 

No, 13 3 H or No, 33H, buy [ WT k 
these' a tike e" Accessories* 

Sold separately, or in Pak* vjf mi 



Tcnkee" Chuck end 3 Drills 
Set r 13c 



To ctllngl! ho. 

into li ilrill , |i‘- 
ntovo i «- r l l 
driver 1 1 i li .1 L' . 



l aiJiia" DrJJI E/fl 1' 



'Y‘itikrr’ f prill r/fi i' 



TfLtllttr" Drill B/tU' 



Uneti " , Y* a keii” 
Ctiiji k -iind-Dflll in 
pliif« u( blfk.de. You 
then iiv road; tn 
I' s rn ii 11 lio U'h. 



“Yankee" Con rarer sink 

Earli 25c 



/ North Bros. Mfg. Co,,, f'hilud^lphi-n, II, S. A, 

' "YANKEE" 

GIFT BOXES 



'Yankee" %2 ' U!adc fur small screws 

Each 12c 



tiimplertditt 
Acce.t snfki 

On Card.! 5c. 



L . V v < * CbrtstinaSp 

tf | / j v <v Ytje's k Rirtbdsys 

ififi occasion. Rich Keel* 
Bntf-Gtshj "Yankee" Gtu Boxes, run- 
taininp Hsndviruin" No. 33H for 51.00 , .. Or* No. J33H 
tor $1.25 — with Spring in hpntUe. At Hardware Dealers 



FAMOUS 
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engines, at 



Moving one of the 

uthich the cupper is driven 



blades are pitched sc ml’atme of ftttack 
may be changed in flight, Go) taking off, 
the pitch is reduced to develop more pow- 
er; for straightaway flying, the angle is in- 
creased for better efficiency. 

As the over-all length of the new Clip- 
per is 109 feet, this means that some of the 
control cables are close to 100 feet long, 
which calls for more time and greater care 
in checking and inspecting the controls of 
these big ships than any others yet built. 
Control cables for the ailerons, rudders, 
wing flaps and elevators are gone over and 
tested for a service far more demanding 
than that required of a land plane whose 
average length of hop is approximately 
1,000 miles. 



What camera recently 
announced is equipped 
with that great new 
Superma tic 
shutter ? 



KODAK MONITOR SIXOO f//4.5 Special). The 
Supcrmatlc is Eastman 1 a new high -precisian 
between ‘the- lens sh utter, that is unsurpassed 
anywhere in accuracy, 9 speeds to I /4O0 sec- 
ond. Other features: Kodak Anas tiftmut Spe- 
cial //4.S lens, new-type body shutter release, 
double -exposure prevention, automatic film 
stop. Price, $42.59. 



Keeping the Sea Birds Flying 

(Continued from page 94) 

the units making up the nerve center of 
the craft are inspected and serviced, such 
as generators, magnetos, starters, spark 
plugs, propeller governors, gasoline me- 
ters, five different kinds of pumps and 
countless other accessories. New equip- 
ment, too, is examined and subjected to 
rigid tests. Of equal importance Is the 
maintenance of the giant, three-blade pro- 
pellers, An entire shop is given over to 
the care of this equipment, which is a 
highly mechanized unit. Each propeller is 
completely dismantled after every trip, the 
blades removed and the mechanism over- 
hauled, cleaned, checked and lubricated. 
Known as variable -pitch propellers, their 



What *14 camera gives 
me KODACHROMt 
transparencies? 



KODAK BANTAM (f/5,6). No extra equipments 
just load with Kodachromc (full-color) Film 
, , , Thro uft h modern photoH n tailing methods* 
Bantam (//5,6)also leads to black-and-white 
pictures 2.yx4 Inches . . . Kodak Bantam, 
with Kodak Anaatlgfmit//S,6 lens, $14; with 
Kodak Arms ti ft mat Special f}4. 5 lens, $22,50, 



Even the body, or fuselage, is checked, 
such as port covers and soundproofing 
panels, which are inspected, cleaned and 
repaired if necessary. The sea wings, or 
hydro -stabilizers— short, stubby, under- 

(Continued to pag-e 1 I 6 A) 
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O Wfraf great 
miniature is a 
sensational value at 
its present price? 



What 35 mm. miniature 
offers high precision at modest cost? 







ClNl-KGDAK EIGHT Is the 

“economy home movie 
maker* 5 ' Thoroughly capa- 
ble, It gives 20 to &0 blacks 
and -white movie scenes — 
each as long as the average 
newsreel scene — on a roll of 
film costing 12, finished, 
ready To For color 

movies, load with Knda- 
chrome Film. Price, 521L5(h 
At your dealer*® * , , Eastman 
Kodak Co. + Rochester, N. Y. 



O lVhaf movie camera 
is justly known as 
the "economy movie maker"? 



KODAK BANTAM SPECIAL. Super- 
precise Kodak EK I AR / 2,0 lens, 
t S00 Compur-Rflpld shutter. 
Go n pled range finder. For black- 
and -white and Kodachrome lull 
color. Trice . ?S7.5fl with field case. 



KODAK ^5 (#/3. 5). Gives you 
what you must liave for de- 
pendable black-and-white 
and Kodachrome (full -color) 
photography. Precise, long- 
tasting construct ion. Special 
//3,5 lens. Accurate 1;240 
shutter. Double -exposure 
prevention. Automatic 
shutter Setting. Exposure 
counter. Price, $33, 5A. 



GREATEST VALUES IN YEARS 
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wings — come off regularly, every third 
round trip, for inspection and painting* 
These wings are built to absorb much of 
the shock of landing; also, they stand a 
terrific beating when taking off in a strong 
cross-wind, and when lying alongside a 
dock or pontoon, which sometimes results 
m sprung plates or pulled rivets. 

The maintenance of instruments for both 
flying and navigation requires the services 
of sixteen highly specialized workers. Bach 
class of instrument has its own shop. For 
flying, there are the air-speed indicator, 
the tachometer for counting engine revo- 
lutions, the bank -and -turn indicator and 
the artificial horizon* Perhaps the instru- 




Gr#nt propeller on stand far checking after (t* 
mechanism has been serviced thoroughly 



menl calling for the greatest care and pre- 
cision on the part of the inspector is the 
automatic pilot. This maintains not only 
directional flight, but altitude as well, such 
as ironing out bumps. Among the naviga- 
tion instruments arc the compass, drift in- 
dicator, chronometers, radio direction find- 
ers, and the sextant* And every scientific 
instrument, for both flying and navigating, 
is removed, overhauled and checked after 
every round trip to the Orient. 

Complete maintenance work at Treasure 
Island is divided between 125 scientific and 
mechanical experts; and after each one has 
finished and inspected his own work, the 
general inspector goes over the whole ship 
for a recheck of every detail. The net re- 
sult is summed up in the test flight* For 
example, consider a ship that arrived on 
Tuesday and is scheduled to depart next 
Wednesday, eight days later* On the fol- 



lowing Tuesday all shop work is complet- 
ed; the ship is fueled and oiled, but before 
launching there is an engine “run-up”; 
that is, engines are run for two hours, part 
of the time at fuff throttle, part at low 
speed. 

While this is going on, the compass is 
being compensated, as when the captain of 
a steamer adjusts his compass by swinging 
his vessel Once more in the water, the 
crew and captain go aboard for a four- 
hour “cruise to nowhere,” the men taking 
the time for routine drills, such as making 
emergency landings and abandoning ship 
exactly as if passengers were aboard. 

The purpose of this four -hour shake- 
down cruise is to make sure everything is 
in order For the flight to Hong Kong, But 
if any performance detail is in doubt, if the 
skipper doesn't like the sound of that No. 4 
engine, the detail is attended to overnight. 
With everything in perfect order, the ship 
is moored and stands by ready to take 
aboard her passengers the following day. 

But just suppose something does go 
wrong with an engine or its fuel or oil 
line, while in mid-flight. Immediately the 
engine is cut off, while the engineer crawls 
out through the wing to make repairs. If 
necessary, a four-engine ship can fly in- 
definitely on three power units; even on 
two it will maintain level flight. 

3 7 / 7 L 

J-f j, 1 S 

Energy in Handful of Uranium 
Could Drive an Ocean Liner 



There is enough atomic energy in eight 
pounds of uranium to drive a great liner 
like the “Queen Mary” across the Atlantic 
ocean. Of course, it won’t happen very 
soon, for the neutron bombardment that 
releases atomic energy is turned loose only 
in laboratory cyclotrons. Experimentally, . 
thirteen grams of metallic uranium were' 
exposed to neutrons and the temperature N 
rise was measured* It was found that N 
each uranium atom split liberated 175,000,- 
000 electron volts of energy; splitting 155 
billion uranium atoms would warm a gram * 
of water one degree centigrade; a little ' 
more than a half pound of uranium would 
boil 386,000 tons of ice water. And so it 
was computed that the energy in eight" Z 
pounds of uranium would equal that of ; 
the 6,300 tons of fuel oil carried in tho.. 



^3 
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IT’S 

SMOOTH GOING 
WITH ^ 



-.the fine old aged -lit- wood 
mildness of Kentucky Burley 
tobacco that cools your pipe 
and warms your heart * - * 
extra good taste of pure 
^ maple sugar flavor 



f HARVEY NILSEN 

Syit Valley t World* t Fa ir 
^cfokianal 
Ski-Jump Chomptan 



Packs easy in a pipe 
tolls smooth in a cigarette 



VELVET 



Copyright ip-Jy, 
Ljcc.ftt *i Myr.es 

TOBAOCO Co. 







WITH LtVEH 
HAND FuMP 



HARO ACCURATE SHOOTING WITH CHAMBERED Al H r _“7 
T flU tan, lit- n»4«L RI NJAMIN AJH HULL lAITH I rVfR H SNI) Ok 
PUMP »niwlW"'^K I’fl-r pncttel Nriitp pHiihirai #nrtin4 (Np tiGu** ** SE^P 1 

■ .1 ni ii i n* . I ■ fchknis - huiillikBpflFr. al Ivum'l ¥«i+ StlWIt-ni fore* M niiju*.i- a Q 
Anl^d^iivii-ijini mriJWH KHL^llWt .1 m n £ n*n iiunmum W«r*iW isLiU- M_g 
rirv wiill atriptriilP tfl 1 '■ HJir lrinQi"r Prinl wiflhOHJt iuna* nr ■ r-r aLL 
S^a-r %hfrtd£lR WJW, Wnp-r-StH i B II StjA. Hi hrH C»l. H«ff U 7 illtvl* JShbl CT3 
A%H v«ur df*i»r« il JiinHui ih*m w «riU lor «mp<#U mf c I Sea iJo n ^ 
-tjntb und bI,.„L-."tt f H Wb ^HwnAl * v 

llruf 0< iEHIAMIN ll» PISTOLS f D-r Ij -*» d iniaH 

nMMIN AIF KIM F LO.. BUS IK AH I ON Si .. .T. LOUIS. WO ■ U- S, A 



MOST BEAUTIFUL 

£ wl 4 book 



tiller tjU M IT V Ot:AP,VN r T>:FD FtTOCK rtti 

j- u:i;t:>T Dl f vri I ■■■ "Li Sijt l >.'?'I I- IFS, 
t-v. Ill ,- 1 1 II. I,' Jr.M 1 1 K n tirLpful lif t l m.h K 

liri-vVi.'j-Li. r i ultH, ■vhPi. *Hn»tu, k*i;i, rlr. in 

run! |h!a ii i . i : \' r'li I > 1 1 F'-r rti-.ii.mm. Ijsip UT i re* . 

INTERSTATE NUflSL Fries, 3710 C- st.i H* 



Smith 
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Bldck-&tJ- white markings! h> a fUtk, you read 
them — in poor lijrht or ftood Light — with minimum 
chance (if error! i. his improved tape ha?; a 

smooth, crack-proof, white surfaue“honded Ho the 
site] — protecting ii from rust, I i’s hard to kink, 3ijrt| 
to curl, lii uiisy fo dean— and guild for a Ion* life* 
2 5, 50. " 5. 100 ft. ]en*thi. Get a fret sample of the 
Jine land aliustratcd (older. Mail the coupon today! 



FAVORITE WYTEFACE 



STEEL MEASURING TAPES 



IOOK 

FOR 

THIS 

DISPLAY 



KHUJFEL Ac L&SLH CO. (t , Li! IH 4 t 
Dept* lot, Ilflbokrn, Ki !• 

Ni«* 



. . .Htbie.— . . 



NEW 5 TREAMLINE BENJAMIN AIR RIFLES 

JU 



this 

Compressor 



We will furnish complete 
in sir tic t ions with a 



Smith Compressor Mead and Accessories 



With a Ford Motor nnd shop fruMlltlis you con 
easily ELsscmWe- a smith Air Compressor, You' LJ 
have a smuollS ficr forming, efliclejit compress 
c-..r, Sixty cubic fret ;i minute capacity- -;i II 
lha power ycuj'H need lo operate rock drllSa 
arid paving break utH. Here's n vv;iT U) ag.Vd 
money. Write lor complete Information. 

GORDON SMITH & CO. Inc. 

41 o Collng* St-, B owlmii Green* Ky. 



Tricks of the Figure Skaters 

fContinUcd frnw page 69 I 

ity usually start at a tender age* too. The 
child who takes first steps in figure skating 
between the ages of four and six has a 
distinct advantage over those who start 
later. Not only is he a proficient skater by 
the time others are just taking it up, but 
he also, if properly instructed, has nothing 
to unlearn- — no bad self-taught skating 
habits that must be replaced with the 
proper routine, and only done by pains- 
taking practice. 

Consider for a moment the insecure foot- 
ing of a skater, It is only a thin blade of 
steel in contact with a sheet of ice T and 
there hardly could be a more slippery 
combination. It is obvious* then, that ex- 
hibition skaters do wonders, under those 
circumstances, and their accomplishments 
are proof of real skill and agility, A skilled 
skater* leaping from one foot, can do a dou- 
ble Salchow or a double back loop jump* 
both of which are two complete turns in 
the air, and land properly on one foot. 
Most skating jumps are made from but 
one foot. 

There is no average length of time re- 
quired for a novice to acquire skill on the 
ice. The requisite asset above all others is 
natural ability — in other words, muscular 
control and that matter of co-ordination 
spoken of above. The soundness of in- 
struction weighs heavily, coupled with 
which is the matter of an adequate amount 
of the proper instruction. Then comes 
practice, and more practice. From person- 
al experience I know what it is to put in 
from five to seven hours a day at it, part 
of the time being devoted to rope-skipping, 
limbering up and stretching exercises, ma- 
nipulations by a masseuse, and general 
conditioning exercises. 

Skating being the thing of grace* rhythm 
and motion that it is, lots of things can be 
and arc done on skates. To pass the tests 
and earn the medals of the United States 
Figure Skating Association, the seeker of 
ice laurels must skate various “school” 
figures, beginning with circles* and run- 
ning through threes, change of edges, dou- 
ble threes* loops, brackets, counters, rock- 
ers* one-foot eights, three-change-three* 
doubl e - th ree -cha n ge - double - thre e, loop- 
chan ge- loop and bracket -change -bracket. 
All figures are done commencing on either 
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right or left foot, forward and backward* 

If the seeker of medals can do all these 
figures in a series of seven tests, to the sat- 
isfaction of judges duly qualified by the 
U, S, F. S. A., the aspirant crosses his fin- 
gers, makes sure his rabbit’s foot is in his 
pocket, and heads into the eighth or cham- 
pionship test. Here, if he can execute, 
commencing on alternate feet for each fig- 
ure, the backward three- change -three, 
backward and forward double-three- 
change -double -three, backward and for- 
ward loop-change- loop, and backward and 
forward bracket- change -bracket, again to 
the satisfaction of the judges, he has won 
approximately half the XL S* F* S, A. gold 
or “champion* 1, medaL The possessor of a 
gold “champion” medal is not a champion, 
in the ordinary sense of the word* The 
medal simply means that he has attained a 
definite high degree of skating ability. 

With his gold medal partly won, as 
above, the skater wins it in its entirety by 
giving an exhibition of “free 11 skating, do- 
ing spirals, dance steps, jumps, spins, 
spread-eagles, and other maneuvers alive 
with a dash of sparkle and whatever in- 
ventive skill he may give to them. It’s nice 
work if you can do it — and do it fast. Men 
are required, in passing this final test, to 
do five minutes of continuous free skating; 
women, four minutes, 

Of the free -ska ting specialties, the jumps 
deserve the most prominence, because of 
their innate difficulty. I w T ould rate the 
various jumps as follows, beginning with 
the least difficult: I, Three or waltz jump; 

2. Salchow jump; 3. Back loop jump: 4. 
Splits jump; 5. Lutz jump, and, G. Axel 
Paulsen jump. There are minor variations 
of these jumps that are given different 
names, but they are only slight departures 
from the basic forms. 

Oddly enough, the three-jump, the least 
difficult of them all, usually wins the great- 
est applause from non -skating audiences, 
when properly done, due to the height at- 
tained by the skater in the air in execut- 
ing it. The three or w T altz jump consists of 
jumping off with one foot, making a half 
turn in the air, and landing on the other 
foot. The true skater always skates on one 
or the other of the edges of the blades of 
his skates, thus gaining maneuverability, 
or, in other words, control, due to the 
knifelike pressure of the skate edge against 

(Continued to pafd 12GA> 
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Sensational new gas- $295 

powered model climbs * 

quickly to great height, fWafl* 20e 

soars long and glides to level landings. 3-unit 
construction * . . fuselage, wing and tail seo 
lions . . . easy to build, transport and operate* 
F in is bed propeller on all sizes. Special punev 
4 rubber wheels on the Class C size* 



tur e-proof 



ME COW'S Rub be r-fo wer ed models 

Megow m ode Li are the eany Icind 
build and fly. Many spatial 
lea luces Motor Hum Device- 
and Tur r.tid Nose Co wlsngs wh un* 
ever design permits. Scores of 
big, colorful flying model# ni 

£1.00. 30-ir.ch flying models at 
5Dc r and 2n‘jgch flying model* 
III 2Sc r Korda'* 1939 Wakefield Intern ational Cham* 
pion, £1.00. 

SHIP MODELS 

Aulheutic, romantic., historical 
types. Thg HISPANIOLA made 
lannoug by Stevenson 1 * *Tres*iito 
Island", shown ho re, Length 17 
in., beam 3 in. Complete plans 
and materials, reacly-earvtid huU*. 

S3.0Q |i|u K J3c portage. 

HO- GAUGE FREIGHT CARS and ACCESSORIES 

Each Car an individual scale 
model, accurate and colorful. 
Eds complete with trucks, brake 
cylinders Lind yrheislp. Wheels 
insulated lor 2-rad operation, 
coupler* auto- 
matic, 26 types, 
SOe each, pins 
10<3 postage. 
A lso si a lions, 
aLtjjial bridges, 
walerlanka. and 
al! accuEhCi te*. 

Rig nav» catalog ju=l leaned | Shows scores of 
mode] airplanes, model ships and HQ-Gaugo 
Railroads. Send 5c pusMijn 
lor your copy. 



5»p 



Si- 



WORLD S LARGEST MANUFACTURERS 
ef Model Airplanei, Ship* ond HO-Gsug* Roilroods 
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JijiE p uir in 
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Electric Casting Set 

Ex;iti n h 

311 c -w W I I 

3 |»pj(# rig-- 
v r a s ; 
trEr ratine 
laiJIr: vix * : 
12 ni.EB mrt- 

■ I’ 'rriokinif I arch; 2biittl^p pjLlnf, 
2 bruihr*. t'ully rquiiipyil rlei;.- 
If If rmlir. it «BL Nu. A‘1fl, $2. 



“ WONDER 

Electric wood 

N f« imorowrd 
pen with \vnrv 
h.nkhU;eblincUe 
ruilI whi|« roT-rl 

null eIuk: 
pl*qijpj jpcEud- 
mff tHK 3 fc-«i 3 d»[ 
hjvijhLpa liquiff. 
wjiipr fHhlnrfl . bnJinM, eli’ 
Complete Bel ,Vj. H-liU, $ 2 > 
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ELECTRIC METAL-TAP 

Coffiplete met*l‘te-P »^l, include* eluctrie 
t»ppvr wit Ei cord anil phur. I la-tr* 
tiUn* plaque mounted "iv cork witlh n. t?-«l 
ihtrmoiri+Ur. ■* rcnnn-r plinum ■!&« 
minuted, and 6 olhar *«"o-rtM plmiaure. 
With thpsti ym i tin cream h*cFwI ob- 

i rt < 4 B *4 **13 »* 

c aotiful ' 



i pie- 
turra. lb [ufo 
lily 

fault, Big 1 ralue 



ti fully lithb'i jf 
e.. 



S*t Hfl, C 1 03, 



SAND PEN DRAWING SET 
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the ice. Abo t this makes for more graceful 
patterns that he may cut as he weaves and 
glides. 

To do the Salchow jump, the skater 
takes off from the inside back edge of one 
skate. Then he does a complete revolution 
in the air, landing on the outside back edge 
of the other skate. 

The back loop jump is like the Salchow* 
but a bit more difficult. Here the skater 
takes off and lands on the same foot 

With the Lutz jump things begin to get 
difficult in earnest. The jump is done from 
a strong outside back edge, by simultane- 
ously putting the toe of the free foot in the 
ice and using it as a lever to assist in 
counter-rotation, the jumper landing on 
the back outside edge of the foot used 
originally as a lever. Thus when he lands 
he has done a full turn in the air* and 
comes down facing in the same direction as 
that in which he started. 

Then comes the Axel Paulsen, one and 
a half turns in the air. You take off from 
one foot* landing, one and a half turns 
later, on the other foot. Still greater skill 
is demanded by the double Salchow and 
double loop* performed the same as the 
Salchow and back loop, but each adding 
an extra revolution in the air. It is easy 
to read, but don't be misled. 

Spins are something else. There are 
one-foot spins* two-foot spins* sit-spins* 
change-foot spins and cross-foot spins, 
done on either edge of the skate or the toe 
of the skate. All call for practice, and the 
novice soon learns that as he draws his 
arms in toward his body he calls into play 
one of the factors of motion, known as cen- 
tripetal force, This force builds up the 
speed of his spin. 

Ice skating is a supreme sport, and he 
who gains proficiency at it gets keen per- 
sonal enjoyment out of it. In this respect 
it is perhaps more so than is the case in 
some other athletic activities, such as base- 
ball and football, where the spectator reaps 
the most pleasure from the exhibition, 
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rstir HOOK 1 piling you! how you 
■ran have a hutlrru f»r yaur very 
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Trapping the Radio Spies 

^ContinKcti from page fin 

direction indicated, tune in on the signals 
again, and measure their intensity with a 
field -strength meter m comparison with 
their intensity at the original location. If 
the signals are stronger the car is on the 
right track. If they are weaker, the car 
turns back in the opposite direction, 

^Another method is to spot patrol cars 
at locations miles apart. Each driver takes 
the direction toward which his car is 




Part obit rtCfiver lor ihort-icoPf beam messages; 
an ten fib rad iX o<f/irFf«iJ /sr rfiffcrcnf WW* te/ifft/us 



pointed when the signals are strongest and 
these directions are triangulated on a map, 
the point at which the lines converge indi- 
cating the location of the transmitter, 

“‘But locating a subversive radio station 
isn't always as simple as that, A spy sta- 
tion could confine its transmissions to pe- 
riods so short there isn’t time far the cars 
to swing in a circle to measure the signal 
strength. We have an answer to that. If 
we can anticipate the time at which a mes- 
sage is to be sent we can place cars on 
hydraulic grease racks at gasoline stations 
in different parts of the county. Baised on 
a pivot, a car can be swung rapidly while 
the radio operator finds the direction in 
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which the signals sound loudest, Plotting 
the directions reported by the different 
cars supplies the answer/* 

Trapping radio spies is not a major func- 
tion of the sheriff's communication depart- 
ment in peacetime and such methods have 
been used mainly to find amateur stations 
that are infringing on the sheriffs wave 
length and interfering with official mes- 
sages > 

“Few people appreciate the extent to 
which foreign nations have been using ra- 
dio to learn conditions and important mil- 
itary information about this country re- 
marks an official in another branch of 
radio surveillance. “An amateur short- 
wave operator in the United States may, in 
conversing with an amateur abroad, un- 
wittingly pass on information that the 
foreign amateur immediately turns over to 
his government. A foreign vessel offshore* 
taking advantage of the anonymity of ra- 
dio may disguise itself with the call letters 
of an innocent amateur station and corn 
verse with amateurs here on the chance of 
learning something important. Amateur 
operators are warned to be on guard. 
These suggestions may seem far fetched, 
but the actual facts are otherwise," 

This kind of radio espionage has been 
made to work the other way. Trusted am- 
ateur operators in this country, properly 
coached, have deliberately passed on mis- 
information to foreign amateurs who 
seemed to have a more than natural curi- 
osity about some subjects. With Europe at 
war and amateur radio activity in the bel- 
ligerent countries ended there is not so 
much prying over the ether waves, al- 
though it is not impossible that some am- 
ateur stations in warring nations may 
occasionally assume the call letters of 
amateurs in neutral countries to carry on 
conversations with amateurs here, 

If the United States should become in- 
volved in war all amateur radio transmis- 
sion, as in the last war, would be forbidden. 
In such a case some or all of the 50,000 
American amateurs may be asked to spend 
all available time guarding the short wave 
lengths so that illegal messages may be de- 
tected, Attached to Lieut, Ellison’s de- 
partment in Los Angeles county is a small 
band of advanced amateur operators, cho- 
sen for patriotism, ability and availability, 
on call for work that would include such 
listening duties in time of emergency, 
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HOLDS CAR on UP-HILL STOPS 

-'leaves right foot free for accelerator 

Don't ho n brake pedal jockey! Put ft >ToEoL on yuUf 
car and getaway from ft lotof lepr faturoe an wp]t aa ex- 
cess si i r e wear and tear on clutch and drive mechanism. 

NoRoLj ffivep you a "ihird foot"' — doinjj broke duty 
ajfsurmt back-roll on inclineR, while ritfht foot is left 
free for accelerator duty. El im mates fatijruE! and fra?-- 
7 . led nerves when you are driving 111 congested traffic 
on hilly road a and streets . , , Doee away with chance 
of back-roll on up-hill start . . . Prevents unnecessary 
wear on clutch far in its . . , Also lessens chances for 
clash in it of transmission gear?, 

Easily installed . . . Built to last , . „ Doea not 
interfere with operation of brake pedal, clutch pedal 
or accelerator, 

HERE'S HOW IT WORKS 




[ lirutplrvlk'n sbnrwji m Nr?Riif, 
IjOiEin , , . ArtiioLly j* out at 
liilrr oppeoTBnce -'if 



When stopping on an> L In- 
dme.no EtLptLi-r hew Etcvp, 

you simply l pplythe brake 
and di^euRABe the clutch ia 
the UHual manner. An ante- 
matin cheek retains the 
hydraulic pressure in the 
brat in it system which 
waft developed when brakes 
were applied, Thia liydi-nu- 
llcpin^ fc lire holtMthe braked 
apfil in] ulonffAB t h eclutris 
pedal is belli repressed, cn- 
Rbiinpr tho drive r to Ink t- his 
flint n !7 1 hn b tu.lt :e pfitu L an J 
ase it for accelerator duty 
, . , Thug nm kin (fit urmrft- 
i-snary to keep his right 
foot Liii the brake pedal 
while the earns stopped, it's 
like havitijf ii ''third foot. 11 h 



When order in(T a new car, specify that it COmo com- 
plete with n NoRoL. Available for new models of — 

BJICk DESOTO LASALLE PLYMOUTH 

CADILLAC DODGE NASH PONTIAC 

CHEVROLET GRAHAM OE.DSMGBILE STUOEBAKtR 

CHRYSLER HUDSON PACKARD INTER NATIONAL 
WHITE. MACK find Others 

Also available for many 19 CH 3 . IJKtT, liitSflaml 19 S& makes 
of earn and trucks having hydraulic brahea. 



Many Models Only $12*00 Installed 
SEE YOUR CAR DEALER— or write us 



S 39-t^ 



Wa«ji££Eliu^ric<! brpomti OTi 

\Xmnnimr'.urwn of HjHnMlfc Rn>„! 

FFym.„ih a I lima, ai. | wii, JM*., U. 1 . A, 

Send FREE BOOKLET and details on NoRcL. 

N AH E 



CITY- 



HA kk AJMt] MtiiiKMirsaY Craft in 
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Make Big Money 

At Home! 

New Invention 
by Brush 



ffjbjW 

GOLD 

SILVER 

COPPER 

TIN 

CADMIUM 

NICKEL 



V 






No Tanks, Liquids, Generators 

DOES SAME WORK AS BIG OUTFITS 

Millions of old auto- parts, and ail 
kinds of old. worn articles in homes, 
stores, offices, factories everywhere 
can now be electroplated with a perma- 
ttent bond -new spark Einj? coat of metal 
— by eizctTotyifa — with the stroke of a 
hruab- Easy as pair ling— no d iamandi nff 
—plans right on the spot. Any tlectrie 
lirlit socket or car battery. Weighs only 
a tew pounds. Take ii any™ here— ready 
fOf instant use. 

Quick, Easy Way to Start Your Own 
Business 

MAKE BIG PROFITS AT ONCE 

Amazing low price and maf^c-like dem- 
onstration brings you thousands of orders 
for plating from garages, radio shops, 
bicycle shop*. macluriif *kcp|>ft, home work 
ahoufi. factories, office^, jun Flore, doctors, 
dent Lots. joiAcleTH jnrt hrmera, homc-a. 

etc. — with bin | T'l ill;; tor vtra I last 
of plating cliatKfn furniihnl; al-BO reports 
of remarkable daily rmiLu^. 

2-MINUTE DEMONSTRATION 
WITH SAMPLE AMA2£$ EVERYBODY 

Send today for FB.KJE Sample and amas- 
liig prosit dL‘t;slln and bona fide reports of 
frig steady earninjs - 1 A I no. 

3 -wbv proven sure money - 
makina plan, tlet Started 
in once on this perma- 
nent, profitable bu»LTieAN. 

No competition. Simply 
mail mime on penny post 
<"■ i rd — MOW | Hir (iie tx- 
iJirjdtr W rirni'X Nu*VV»y 
Electro plater in y u n r 
community. 

WARNER HU WAY ELECTHOPLATER CO 
360 N. Michigan Ave Chicago. HI. D«pt. b-Vi 




POWER TELESCOPE 

vaaiablE EvepiEce zCX— 46> t— ox 



5 2 I® 



N r \J|/ I Three telescopes in one. 1 diMri'-fl: iruunviluratiOna. 

G- W i [Niwrr Fur ukru-Firlirlit imacr-ii ckj-wer : 

1'v.trii (fme mbris Uvunnlofd (o i,rinp aLstant ufij ■ i 
spKirlt;. nvortt*, ntilpEi triuiPii, stirs, 
ete.i do nines 

CltMlf . 




Moit powerful T matte 
lot's fly where near Ihe tnoncy. CTo>vea lu Sill 
Furil L:i hi-jigth, Multiple lehir iyotem. IJU mm. DAJrdh'f k ns. !j >crt Ian*. 
Ofredltmi Included fir mm lie fl* n eomptmuj I Iena inlbrniiraiM?. Amer- 
ica m«mni t hipmvnl ituRrimirwI. TWu -pay the nnubnEe, Only 12 . 19 . 

Ciblav <st MitfflicoiMH. Oiilteullfi. TeSetrepes rOFE on n-<|uHt 
BBQWNSCOPE CP., Dept. 41 , IS W, 37th ftt.. H*-w YiHrh, N. V. 



FREE ROOK ON FILING* 2 » t™*** °r s n - 

rBtC DUUR U " r 1 ™ U « ftirinal jun til MFC ami 

care of flies, packed with 1 >iti t> I r te Jnitrnri itun. wat-ti pF pholw 
The I'titiHilotti I n h>|< far every lllc uRcr. U'riLe today, NlehnlEmi 
Hlc CtNtitiany, tt Aeont Si,, I'rondeitce. R, L. [". H, .l„ 

A FILE FOR EVERY PURPOSE 



ITCH 

35c battJj. it (ruaifti* pnicj ft ir noiiij hack 



STOPPED 

QUICKLY 
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Floating Freight Yards 

I Continued fra m page B 3 ]i 



Hardly have the car floats been moored 
till the seals are broken, car doors swung 
open and gangplanks hooked over the 
sills. Men start heaving the crates of fruit 
and vegetables onto hand trucks. These 
are promptly wheeled to the platform 
where the motor vehicles are backed. As 
one truck departs, another slides into its 
place* As the crew unloads the first row of 
cars onto hand trucks another group un- 
loads the outer row onto the platform 
which runs down the center of the float* 
With the first row of cars empty, the doors 
are opened and the truckers go on through, 
and speedily whisk away the stacks of 
crates and baskets which are still being 
piled out of the cars. The air is heavy with 
the smell of melting ice, celery* tomatoes 
and oranges* 

As soon as the cars on one float have 
been unloaded* the tug returns and snakes 
that float out of the line, and shoves a 
loaded one into its place. The wharf is al- 
most a quarter mile long and a number of 
tugs are busy at once, all moving, but nev- 
er seeming to get in each other s way* On 
their stacks are familiar symbols* Erie* 
B. & O.* New Haven. C* N, J.* and others. 
These tugs all belong to railroads and are 
in reality floating switch engines. 

Along New York s water front are 157 
miles of wharf. The activity is being re- 
peated at intervals around the entire is- 
land, It is not uncommon for a single wharf 
lo handle 250 cars between ten al night and 
seven in the morning, unloading them* dis- 
tributing the merchandise to the v/aiting 
trucks, and having it all hauled away, the 
refuse swept up and the pavement washed 
by nine o'clock. 

The newer car floats are made of welded 
steel and are streamline. Rectangular in 
shape* the underwater structure o tiers 
minimum drag, and they can be handled in 
close quarters as easily as an automobile in 
a parking lot. There are two distinct types* 
the terminal float, which runs up to a dock 
for the cars to be unloaded, and the trans- 
fer float which runs from one railroad to 
another* The cars are taken of! bodily by 
a switch engine and hauled by rail to their 
destination. The terminal float has only 
two tracks* and is often roofed over; the 
transfer float is longer, heavier and has 
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three tracks and no roof. These floats are 
ail sufficiently stable and seaworthy to 
withstand a long trip in rough water, and 
they ride much easier than many passen- 
ger vessels* 

Of the 700 tugs operating in New York 
harbor, one -fourth of them belong to the 
railroads. 

Getting the cars onto the floats Is serious 
business* High and low tide often makes a 
six-foot difference in water level. Light 
and heavy loads; make a difference in float 
level A complex structure, known as a 
bridge, is used* It is a hinged section of 
track, which may be raised and lowered 
to match the deck of the incoming float. 
When the float is in position, it is securely 
moored by hawsers, and gigantic draw- 
bolts are slid into sockets, like dowel pins, 
joining float and bridge into a single rigid 
unit* Then as the float rises and falls, the 
hinged bridge moves with it* On the larger 
floats a hydraulic jack must be used to 
level the float so the drawbolts can be in- 
serted. Locomotives never roll on the 
bridges or floats. The switch engine al- 
ways pushes a string of cars ahead of it, 
and stays well back on the solid earth. 

In the month of October alone, one rail- 
road, with its five tugs, moved 4,959 loaded 
cars from the Jersey City yards to Man- 
hattan unloading terminals. The total for* 
all of the roads for one year falls just a few 
cars short of a million. With this stagger- 
ing volume, one would think it sufficient, 
yet it is but part of the railroads water 
borne traffic. There is the ship to rail bus- 
iness, the rail to barge coal handling, the 
movement of bulk and less than carload 
lots between terminals and warehouses, 
and the special delivery and emergency 
dispatch of rush orders and scheduled 
business. It is a complicated business 
structure and calls for many pieces of spe- 
cial equipment* such as special delivery 
boats to carry last minute deliveries to out- 
bound steamers, refrigerated and heated 
floating warehouses to house perishable 
commodities in summer and winter while 
they are being transferred from ship to 
rail, or from one terminal to another. 



CNames and addresses of manufacturers 
and dealers In articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by *stamped P self-addressed envelope. 




Man to man — what gift can boat A 
Christmas-packaged Stanley Tool? 
Useful, lasting, different! Help the 
ladies decide what to give you * » * 
show them this page and check the 
tools you want. 



"The aristocrat 
ol hammers" — 
Stanley 100 Plus. 
Id 0^* or 13 qz* 
$2.00 



Stanley Screw 
Driver Set — 
4 papular 
Kiz-ci, compo- 
sition handles* 

$1.70 



Screw Driver 
with Jack- 
knife in 
handle! d 
Brand nr**' ! 1 
$1.00 I 



Famous Stanley "Pull -Push" 
: Steel Buie with 6 foot flei- 
, iblc-rigid 
f 1 3 blade* 

$i.2 5 



“St an I Old" 
Chisel Set — 
3 rihtinctivo 
chisels with 
composition 
handles. 

$4 ,eo 

Socket Chisel 
S*-( — 3 with 
hickory han-» 
dies. $3-00 



Also planes, told finite irons, 
hand drills and tool chests. 



[STANLEY] 



rmvtti \ 

WAITWG \ 
AT W* 
ffABDWAft £ 

store! 



TbaUk 



STANLEY 

TOOLS 



DIVISION OF THE STANLEY WORKS 

New Britain, Conn* 



l"rk‘H ! iir I, t! y JilftlK-j Wejt al Jjh.hnitn KJier 
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aF HBPKti-rrpwi 

Ci?iudrae" L J««fi^nk!i!, , ‘ 91 iiid- 
■ btIii b, rill alia !♦,. 
iihVCr «llp. W lw*ni- 

All auo S -1,-1 W.-2U l-Lii ■ 
iFjai.iii'i L* Lhi.i Iw 



POS'Y “id" ITtlli 
#ii- Mi Ol'Jih.-rr ! 



BIG MONEY Assembling 

NEW BOAT! 

Mil# ?>ic mtntfjt n-ii K1 -YAK 

JfOU riniify At bonus frcink nn4ij^*(# 

""tflll-tO-lftl KlI u t- juiyilx inp 1,Q\V (’(J-ST I 
mJltlty, l-’twi 1 >Ssu«lt«ii iliihif JifloaLt. (Com- 
Bkfcp -Saul its jf li id. ik rrw rtodur* ntro.,' 1 Also 3 
Otb#f [K>rUlMr‘ I'acbil^-raLI luDdri* A*Sl> 2 purt* 

Ahlo niillkatn] motoi. f>aiS, mhrK model i Fin- 
inlkfsfl Ita H hi(i Ulsct^ Padrll* ot Oars now 
I S< 'l,L‘ ] IliP wllh j«up KI-VAK Write fnf 
I ,r « CLtmiUrt, low Futury-T^Yriu-pricial 

MEAD GLIDERS, IS S. Marktl, Dept. B.19, CHICAGO, ILL' 



WRITE 

r« ms 

LJI ubtfuted 

FREE 

LJmLLlarai 



NOW IS THE TIME TO CASH IN 
on the Rruwinfc buiMinrr Industry. 
Make a new and better buihlinj? mu- 
tt: rlat^Dfte that cuts building eestr m 
every sti-D — the kind your builders tle- 
msnd and are waitirif for. 

WE EQUIP YOU with a Line Pro- 
duction Machine — Raw material* enter 
at one end — finished pTtjductii emerge 
from the other — You mttke new, e<H*n- 
tilica]|y designed budding units in 
mure than Jl) h^HutifvE colors — Yuli 
op unite with J to U men who produce 
a volume selling up to 5-2Q0. per day. 
INVESTIGATE NOW. Send for '‘4 
Keys to Success/' It tells how manu- 
facturers already established are mofcr 
iuK ou tsta nd In k progress,. Write t.nia y 
while your territory is still open, 

MFG. CO. 

St. Holland, Mich. 



ADJUSTABLE ClAMP qO. 

’■Tht Clamp 

ia «. Auiinbd £hi4*a*, u, S. a. 



POSY MlnU 

^iiiibh a i 



"i’Sr 

-■iiJV NA Oil-" 
b*il fine- U* J" 

w>Ltl lOniMW, 



J j'l I ." 1 fvi»ti**i ".IS- !t>B..j lur mHiiisb Tor 
lim "Sir" Claiujti^ Ak*> "JJtjiu- ■ ,\u. bl 

> Limit* tnr H 
tilu* pct&iB, 

qttthi FflEE 

AlH ?tnir 




“BETTER RESULTS 
WITH GLUE " 

Send post eard far booklet, "Better Re- 
sults with Glue r M containing many useful 
bints about mending, model making and 
horn ewruriuihop jobs. Address: McCormick 
Sales Co., 4ft£ Light St,, Baltimore, Md. 

I at hardware, drug and 10c floras; 
also In cans from Vj-pint to 1 gallon 




REAL ENGINE VALUE 

7 1 WO C HQ Gtn Engine Kit - 
were sold at 13,00, Over 10,000 
sold last year. Now is yout chance 
the Xe,w Improve kit lor 
H*| ilutely Complete with coii, 
boats, planes, etc. All 
giunranippd. Send only SI.— 
Wppftj Efptott Called for fcoi-air-cp MnvFtfcy. Send 
Sf for nru' tS-y>aye lil ut. cainlrq;. DEALERS W'RJTL 



All parts Hnllhud. Onlr ■ UKwdriwi 1 ntndcd. 1 $ H- F 
A»«a)* aiitmblr bm* SO mlnuUk. 



GHQ MOTORS, 40B East 21 St., New York, If, Y, 
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r n Hams 51 Circle Globe 

(CcntinUed from page 79 > 

tor rod likewise absorbs radiation and re- 
radiates the power in phase to boost the 
strength of the radio waves traveling in its 
direction. As many as five elements in- 
stead of the usual three may be used to 
collect the power broadcast from the ra- 
diator and direct it as a powerful beam in 
one direction. 

The Hawkins 1 formula for the radiator 
rod is: length in feet equals 477 divided by 
the station frequency in megacycles; re- 
flector: length in feet equals 492 divided 
by the frequency in megacycles; director: 
length in feet is 458 divided by the fre- 
quency in megacycles. For a station trans- 
mitting on 28,8 megacycles* in the ten- 
meter band, the radiator is sixteen feet six 
and one-half inches long, the reflector is 
seventeen feet one inch long, and the di- 
rector is fifteen feet eleven inches long. 
Spacing between the radiator and reflector 
is ten per cent of a wave length, or forty* 
one inches for 28.8 megacycles, and the 
distance between the radiator and the di- 
rector is fifteen per cent of a megacycle or 
sixty* one and one* half inches for 28,8 
megacycle transmission. 

With an aerial calculated from this for- 
mula amateurs on the east coast are able 
to communicate with Japan* using twenty- 
five watts or more, and amateurs on the 
west coast can reach across the continent 
and the Atlantic to work voice stations in 
Europe and Africa, Scientific measure- 
ments of "radio echoes** indicate that sig- 
nals from many small stations actually 
travel all the way around the world. 

In order to be able to rotate their aerials 
in any direction amateurs use special an- 
tenna supports. The aerial rods are usu- 
ally mounted on a lightweight wooden 
framework strong enough to withstand 
high winds. The whole structure is re- 
volved by means of an electric drive, a sat- 
isfactory combination consisting of an 
electric washing-machine motor attached 
by means of a V-belt to a gear box that in 
turn Is connected to a worm and wheel 
drive such as may be obtained from the 
steering mechanism of a 1932 Chevrolet 
automobile. The electric drive is operated 
by remote control from the transmitting 
panel. Such an antenna may be built for 
twenty dollars and up or at a minimum cost 
of fifty dollars if an electric drive is used. 
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My First 



Week 



6}hxz> £ )$oo i k*i 

MAIL COUPON •now 



. . . Now iii 

my OWN 
Business. 



VON SCHRADER MFC, CO. 

j ill PI, H nucleic. Win, 

Heiid zil t>nce (nr> nhllffftttonl your tm booklet ULustratlos 
. rug-w usher and tolling how I ran ewn my own pernusiient 
bu&Encaa; Unw 1 earn large profit* nr prints i-ielow olh*r 
1 met boils: how [ run heoome financially In^rpcndent in il shorl 
I time; iiiid hnw 1 j-un pay uu easy [Anns. 



Nil EUO 



Addi'oaa . 



JY&iv Adding Machin 
Fits Vest Pocket ! • • 



Aprils, vulitracts and hlUj[.lijlii>& Up Lu mil- CillLiu::!. W E-LijtiH 
ENil-y 4 ffunccn. Nfll 41 my— alraiiK (ru*ipnftcfl, AlmnLiK .ly 
amimlf, Very fast, Bell* Eft efTlet-a, Fiores, iHSnWft— 
■whcnfvpr llguricif are UScd. Vi’rLlc qulL-hfcr FBI E |^t|JTC i Cn 
i- c,n*r 4 i nd Money. llakl ng PLin . fllll.ni JJ. 

VC P0-* 0. Dftpb .£01, 103 W. Monroe tu Chided 



Would you, too, like to own a business w here 
you could take in S200 your first week as did 
L. A. Eagles in Madison, Wisconsin? 

We want a reputable, honest nmn in each 
county. This man need not have any special 
experience or more than ordinary ability, but 
he must be honest and courteous. 

Such ft man W4? will start in busines? for hinuelf. You 
nan nutku Fur above :i vd ruge profits in the rue -washing 
busiaesd — a high- £ rude business nil your own. Many wra 
4125 U> $200 per Week — some eoiLniiiurably InOnj. 

NO SHOP NECESSARY 

The roE-wa^hrir fi pin-bee rugs like new i in the rusloturr'H 
flour. Anyone can run ir . Electricity duel's the work. A 
quick, thorough and, lugliiy-cfBcient method Pont restores 
the natural beauty of floor CftverinpH. 

There an? hundreds of customers — in your vicinity and 
nearby towns. The business frro.iv.-i itcsdilv. Simply wuah 
a Few ruga nt carpet*. These [niatmuers tell others and also 
give you thnii future work. Soon you vritl have a i>roH- 
petofti yeiir-arnufid business, Stinil roupun for booklet 
vhphiinlriK everything. 

“Profits P*y lor Home** 

Harry Hill built and paid for a ha me from run-washer 
profits. Ilia first day's buslnr^-H wit.-i $Sll. Another man 
writes, ’ .Made S70 in IS hours/' A. L. Miller Hay*. "Have 
■tad rug-winker li years — have earned as high as $112 a 
day." M. O. Mai min earned 3 Llines the cost of Ilk maebine the first 
two mouLluf. You, too, ran enjoy ft large inooniu. 

VON SCHRADER MFC. CO., 101 PL r RACINE, WIS. 



“Never a Complaint'* 

C. ,1. White says:: ’'$100 bti^ine^ in six days — 
never n emu plaint,.*’ That is the nicest purl of 
this business — every customer i.i more than sjni— 
tied. Stains and blotches disappear and vivid 
Holering* ai Eid freshnesfl in faded floor coverings 
come back, 

EVERY MACHINE GUARANTEED 

You. take no ri-k. The?c machine* have been 
aiinnnfarl ured fdnee Till* and are lined by the 
L P nited State? Government and by many of the 
workl's ]urR4.>1. hotels. They arc fully CUARAM' 
TEED. 

EASY TERMS 

The complete equipment is inexpensive, A 
reasonable down payment firings everything to 
you Jindi the balance Ls paid monthly, f rom the 
>tart, you haw your own busine^-i — DIM tlml is 
profitable and "f which 
you cam be proud. 



KINKADE GARDEN TRACTOR 

*nd Power Uwnm»w#r 

A Practical Power Plow and Cultivator 
I nr Gardeners, Suburbanites, Florists, 

Truckers . N u rsery men , Pm i i t G rowers 

Low Prlcat - |E»P Terms 

American Farm Machine Co. 

100B 3Jrd Av.SE, Minneapolis, Minu- 






BIG NEW STREAMLINED LATHE 

AT SENSATIONAL 
BARGAIN PRICE 

Iivinelrif! TMii exUn H^ary IdElir, 

iii -i-4 t'i-d <S" lifiir, ut hii» prim. Ilwry 
ft ■. t' t'tiid jcork. .-step ■pullp^ ftr 

l -l'flt. ,Vo. 'I Moth 'ta.EJf'T Cb&!«!'. 

n'ir-.kJ I'.: I I+ji 1 i r_ K {“ Lm-« |il*LC — '«“* 

fSwjnc4 |tl ini0ii>>. uhUr Fji uliEU. "ItuiL Ne^t 1 II* ' fotii- Cniii' 

r-lr'j. 1.IIH ill n' , r»-w*>r ir'i ^toimini Ui# 
|ia u'tiL Writa tndiij fmr (rrc . ■ I.ji; d.--^Tihi- -: Hlur m .r -s .• tl tlqn pr*ri»i.-M w . ohI « ua L » b 
ir,n--;iLn4ty, Futcry ’bD-jaaii iirimk. Mfi iH'i'J llirvlifl-h fi' r i4l 1 ?, ALl*ft'»nr4l 

atUE STAR PIlObUCTS. toi Gale Slrerl. r».*n»id, I 



Rvan«-T Hit 

Ho. LI il> irt. 



10c . 25® • 50 c • S 1 

Bifi wingspans — -big values! H)-in. modi-iH 

rnily HR'-- kjliini Jfi-i ri modelii, J»Sr; aujierwliv 
titled inodiHit world ng flTii'rt'k^iifrmrhliu; lurul- 
Jug Kt-ar and nlher tmlurm. FiOe and i I 1)01 
Every EciufEr'l tvaU'd for Etyablllly t Cs-ct thrtn 
ait- four dnaEawi ! 



BIG, NEW 
CATALOG 

!-il . : I w M hulnl frill 
if Ifiti R la, lU- 

r I il >1 1 n jr a a h 

ITU M Erin , lill'jtufri . 

ZIPPER Gas Model 

r^iu 1 .! f rf fCfta nirtKl b! nf ah time- ijniintifd hy C*fl lluld 
b«fr e '■ i hit ifiinii rvLT * ijin dt hi *vid<i u,imiiitiuiit tb» 
r-Dontj f T U'.i mb* iiiJti ft [ it i»ijn.; niknjr fi»iiu ■ e SflC 

U'lrf 11 M* r-Htufcr.! r,l J'fri, "5 

ni'jns- tf ii-ilerM frcim cl-a^Uir , ^ 



What a CLimti 



COMET MODEL AIRPLANE & SUPPLY CO, 

1 29 W. 29tbSl.,Chleago De|>t, Pd -68h Urtiatfwfty, New Terk 



MODEL AIRPLANES 



IT’S THRIFTY TO INSTALL NEW 

CHAMPION ECK 



BfC 



n: 



nm r 



puts this OTTAWA ■ □ work Pur you. 

MtmtVl fttiod 1 * valanliilitf. 
ll .iHii ihdtp 1 1 iu, 10 mat). Ka»ilr «p- 
pfnir-:. Full* Lr i ■ * — «»«« llnsb*. Ill* 
p bp. I'nar f'»r otfaar "sri Write 

ftrr FffCr. OOfifU 

OTTAWA |HF|I. CO. 

272T WddiI St., OrtJvi,!. k>n«. 
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Color-Shooting in Fairyland 

i Continued from Coloroto Section) 




Get more out of life* Make things 
with our easy working plans. 75 
new, intriguing projects lor the 
home, gifts or to sell — models of 
ships, planes, houses ; en- 
graved glassware, trays, 
mirrors; statuettes, 
book ends, etc. Port- 
folio of 12 plans, 25t. 

TOOL OF 1001 USES 

A tool shop and power 
house in one* Plugs in 
any electric socket Grinds, drills, 

polishes, cuts, carves, routs, saw?, 
sands, sharpens, engraves, alt mate- 
rials, Write far FREE 64-page cata- 
log, Shows HatlJrcs 510.75 Up, 

CHICAGO WHEEL t MFD, C0 r 

10* 4* Aberdeen St- 
Chk-aqo. I II Inal ■ 



IT COST ME MONEY TO FORGET' 




The ** Automatic Memory** 

Won't Let Fow Forgef 

Mcmindcx — the famous memory 
met hod and personal sy sterna- 
Ht-pt. It? credited by thousands of 
AUrteMsful persona with speeding their rise E << rh- top, 
Memlndti keeps ail data on handy, cleverly Indexed and 
Hated cards today 1 * always visible. Fine leather 
POCKET CAKE nrpaniEPs yniir daily oieinoi — hnndaome 
DESK TKAY keeps permanent reeord.s [or you. No 
tranttrihtng. Worth 1000 time* Its ini all cost to Ellies 
men, hiusiness and professional 
tnrn, hobbyists and SOoial leader*. 

SPECIAL > frfrC d+i.f’d c*rtl| fer lh< 

0 *. *. _ } rtmiindir of 13 39 with all mv- + 

FFEfli ora-rt fer laao liemidae*. mp= ^ »**« (•* 

I FREE Booklet: “Memory On Cards" WRITE : M 

Wilson MsfltiiKlOX Co., 161 St. Paul St M Rochester, N, Y, 




placed a phonographic pickup, which was 
connected to the screen by a small piece of 
wire. By pounding on the screen with 
drumsticks, the vibration was transmitted 
into the phonographic pickup and then 
amplified and reproduced through a large 
horn, at which point it was picked up by 
the microphone. 

While the sound effects department was 
at work, the musicians were working on 
the background score for the production. 
The first rough music tracks were record- 
ed by piano, to give an idea of the type 
and theme of music Cor various sequences* 
After all sequence changes were made, the 
score was recorded by organ and Nova- 
chord. Because there were so many places 
in the picture where strange* comic or 
eerie sounds of music were required* the 
music department frequently called in 
small orchestral groups and used them for 
experimenting in arrangements. After the 
desired result was worked out* the full re- 
cording orchestra was called in. Among 
the scenes which called for more than 
i 'every- day” music were those m connec- 
tion with the whale, the sounds of musical 
toys and music boxes, and the theme music 
surrounding the "Blue Fairy.” 

Cameras considered the last word when 
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OPSOH BP05 . INC 




ftfc EXCH4HGE ST, ROCHESTER. N. V. 




FOR MY NEW 

AR6 AINGRA 

(19,24 2 

A npm:n*nl*t -]b,b ItwuUndr vi STILE. C«itwr*i 

- H»w kiw) t/m?- - , - — Sljdfl Pro- 

lai *— GkjJ.nldc Booh SKtlan . . , □hwfcaFf, *fcf, 

ALm CLu« CiUln No. 240 - Both FREE- 




CAMERA CO 



17V W. M ADI SON 1T„ C HI C ASO, ILL. D IPT. W 




WORLD’S LOWEST PRICED 

ADDING MACHINE SWR 5 .SE 

I DC At. X«A5 GIFT OF 

A FCV BATE. N<H h lay. C 

only ii Anger flick. AlMi. smutr-iircs, TOTAL COST 
ihliI UjiMi^, ejjrldos, Count! nap to a * end no 
» nil]|*i, F*ys Tor Itself ern and umt. Mphet 
1*1 p.iil Gift — r«t It-.islsu-*!, Inform- Tut uiiil Sitiixil ikr. 
UOtnn BACK (TFAIIAXTl’.i:, Mm nil rinlJLt- II rid iir[- 
rtrcai. Pay pnalniiin wily fcL!,ftD pbm (Huing-t, (K«i-l 
Till I nisls IT ftitlsfciln V. S.i Mcney back to 10 Hay* 
IT mi dUiflhtvd. AGENTS WRITE. 

CtlciJil* MtfkUi psaptfT, fitfrij, DepL 111. P. 0. 5oi lilt, Clkm. IWntb 
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“Snow White" was filmed have been Im- 
proved or replaced by new types. Among 
the most important is a type of universal 
camera crane* a development whereby in- 
stead of using a vertical method of shoot- 
ing, as on the original Disney multiplane 
camera, the camera dollies into a scene or 
away from it, on the same principle as 
motion -picture photography in a live- 
action studio. The backgrounds which can 
be used on this camera are twice as big as 
those which could fit in the original multi- 
plane setup. 

Dirt, dust and lint, long the bugaboo of 
the inking, painting and camera depart- 
ments were vanquished by having the em- 
ployes of these departments wear lint- 
proof smocks and coveralls while working. 
In the camera department two innovations 
were set in: one is an electronic method of 
cleansing the celluloids of all foreign mat- 
ter. The other is a device whereby anyone 
entering the camera rooms is treated to 
specially routed air blasts guaranteed to 
remove all dust and lint from clothes. 
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Six Tools ht One! 







NEW TIME 
PAYMENT PLAN 



_ The tamplHt line 
Of PollO qualify 
mqlql pr.d wqqd- 
wwklnjj looli h 
new available on 

a b fe n d p tj 
forma iKrougPi 
esltibliihcd Dtlhj 
droEnri.&tmd eo«- 
pofi for lot* it 
Della rnPalog and 
kit of Delta deal- 
ers. who eon sup- 
ply you with Delta 
tool* wt terms In 
lull your CEHivtn* 
iiiKt, 



This latest model Delta 1 1* Drill Press is af* 
most a complete workshop in one tool. It will* 
of course, perform all metal drilling usually 
required around your home shop, taking drills 
up to 17/32^ in diameter. It takes all standard 
wood bits up to Vi* shanks and can be used 
for drilling holes up to 2* in diameter with 
multi-spur bits. With the addition of special 
Delta attachments it can be used efficiently? fof * 
making square end mortises from W to 
width and of any length — for numerous rout- 
ing operations — for shaping — for sanding 
both curved and straight work— and for many 
jobs of surface grinding. No wonder this qual- 
ity tool offered at a surprisingly low price iS' 
being used and endorsed in thousands of* 
home shops and small industrial plants all 
over the country! 



Many Special Delta Features 
on this 11" Drill Press 



Here is the only 1 1 " drill press made with both the 
Self- Aligning Drive and a Free Floating Spindle — 
a combination that assures years of accurate serv- 
ice- Has numerous other quality features including 
precision Construction, Tilting Table with locat- 
ing pin* Graduated Quill and Adjustable Pointer 
for depth boring and drilling. Stop Rod and nuts 
for repetition drilling and self sealed ball bear- 
ings requiring no lubrication for their entire life. 
For full details* send for latest Delta catalog. 



$2595 



[less mofor) 



Send for CATALOG... 



The I a test Delta Oita* 

J«K sives you fill! in- 
formation OR the 

complete Delta Lise 
of low cost tools for 
home shops, small 
shops and industry. 
(Also send 10c lor 
new Project Rook 
No. 6 crowded with 
n&w and '’out of the 
ordinary’* things 10 
make. 
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Delta Manufacturing Co- Dept. AUG 

WO -€34 E. Vienna Ave.* Milwaukee, Wte. 

Send me die latest new (940 Delta Catalog 
and list of Delta Dealers nearest me. □ 1 en- 
close 10c (stamps or coin) for which please 
send me the new Delta Project Hook No. 6. 

JVjJwir , , , * . ....... 

Addtfi* 

City Stet € ........... 

□ Check here if you arc a Ddu user now. 



DELTA 



MANUFACTURING CO. 

600.634 CAST VIENNA AVENUE 

MILWAUKEE, WISCONSIN 
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The Wonders of Polaroid Glass 



iContiTKU&d from page 531 



• desired colors are attained, A turn of one 
' -j| the Polaroid disks and the color scheme 
4 be made to change smoothly to the 
’ complementary color arrangement* four 
times during each rotation. In fact* with a 
more complex mechanical setup, endlessly 

r hanging color schemes become possible. 

The first full-scale mural* eighteen feet 
wide and thirty- six feet high* was built for 
a motor-car manufacturer to show the car 
\ _ of the future glowing in ever -changing* 
subtly -blended colors — -colors seen only in 
a butterfly's wings, a sea shell, and in a 
if film of oil on water* The mural operates 
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industry was startled by a colored I ilm 
Loucks and Norling made for the Plymouth 
company in which the illusions of depth 
and roundness are preserved by substi- 
tuting two-eyed vision for one-eyed vision* 
In principle* at least* this approach to ster- 
eoscopy is a familiar one. Most of our im- 
pressions of distance and of space* optical 
experts say* arise from the fact we see 
simultaneously with two eyes* The view 
seen by one eye is always slightly different 
from that seen by the other. Through life- 
long experience, our brains are trained to 
interpret the differences between the two 
view's in terms of space and distance. 

The camera, therefore, used in making 
stereoscopic colored pictures looks upon 
a scene just as a pair of human eyes would. 
Two pictures are shot simultaneously, eye 
distance apart* by means of an attachment 
affixed to the camera* The two views are 
then recorded side by side on a single film. 
When shown* the two views are projected 
on the same screen, one over the other, by 
means of a similar device which reverses 
the taking technique. Each image is po- 
larized by projection through Polaroid 
disks. The disks are set in such a way that 
the right-eye image reaches the screen 
polarized horizontally while the left -eye 
image reaches the screen polarized ver- 
tically. 

Supplied with spectacles having special 
Polaroid lenses, set at corresponding an- 
gles, the spectator sees one image with the 
left eye, the other with the right; each eye 
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s;ees onfr picture and one picture only. 
That’s all there is to the procedure — the 
left eye sees what the left eye would see if 
it were present at the scene of the action, 
the right eye sees what it would see. The 
brain converts these impressions into a 
feeling of depth and true realism. 

One of the most popular applications of 
the single Polaroid sheet is in dealing with 
glare* If you look at a non -metallic sur- 
face, your eye gathers two kinds of light — 
the diffuse light with which it sees color 
and detail and the mirrorlike reflection of 
the light source — glare* This specular re- 
flection, as it is called, is largely, some- 
times wholly, made up of vibrations that 
are parallel with the reflecting surface — - 
therefore, highly polarized. The diffuse 
light on the other hand is substantially un- 
polarized. Thus, by looking at the surface 
through Polaroid material, the glare vir- 
tually can be removed without greatly 
changing the relative brightness of the dif- 
fuse light. Ordinary' sun glasses, on the 
other hand, reduce the intensity of diffuse 
light and unwanted glare equally but the 
Polaroid ones can discriminate between 
them, absorbing the reflected light, trans- 
mitting the other. 

The eyestraining glare of the desk top or 
the word -obscuring dazzle of the slick 
magazine page can be precluded by Polar- 
oid. The light reflected from these sur- 
faces is polarized horizontally, making It 
impossible for these vertical ribbons of 
light to deflect off the horizontal desk top 
or printed page in the form of glare. 

Light filters made of this material do for 
the camera what Polaroid glasses do for 
the eye. The polarizing material, cement- 
ed between optical plates, and mounted in 
a lightweight metal cell, fits in front of the 
camera lens. One type Pola-screen is suit- 
able for photography both in Kodachrome 
and black and white. With such an attach- 
ment, a photographer making a shot of, 
say, a store window can subdue oblique 
reflections. If he takes particular pains in 
selecting his camera angle, reflections vir- 
tually can be eliminated. Or, in shooting a 
picture in a direction at right angles to the 
sun, faces, buildings, trees, and other ob- 
jects can be made to stand out against a 
blue sky by using one of the special Alters 
to darken the latter. Copy and reproduc- 
tion work can be improved appreciably by 
Polaroid attachments on lens and lights. 




“We’ve tried them all 
and we recommend 

CASCO-, for 

permanent gluing!” 




-jays Albert Constan- 
tine, J r. of Albert Con- 
^ t il n c I 5i Snn. Inc., 
797 East Sliver. 

New York, a leading 
supplier of fine wOodS 
tor home crufrsmen T 
cabinet makers, man u - 
fatturers of furniture, 
musical instruments 
etc* 




•Take a tip from wood experts 
and get clean, permanent, pro- 
fession al glued joints with these 
5 advantages of CASCO GLUE: 

1. RESISTS HEAT, MOISTURE. 

Sets chemically, withstands hu- 
midity changes in heated homes. 

2. UNIFORM STRENGTH. Processed by laborator- 
ies with 30 years' experience in adhesives. Proved 
on many of industry's toughest gluing jobs. 

3. USED COLD. CASCO spreads easily, sets at full 
strength without heating! 

4. EASY TO MIX. No mess* Just add water and stir. 

5. ECONOMICAL. CASCO is in powder foitn, all glue 
,„oo preservatives. 1 lb. makes quarts full 
s trength glue for 6 5 At h ard ware stores I Ql to 6 - 
For fastening feft, c&rk, fabric, leather — to metal, 
pla$tjc$ t glass, etc., use the new CASCO FLEXIBLE 
CEMENTI Large take, 25 £ at hardware stores. 




Home Workshop Handbook 

Kelps woodworkers front beginner 
ro Maurer Craftsman. Contains a list 
of free and J o w- cost booklets o ffered 
you by leading expens on Tools, 
Finishes. Sharpeners, Cabinet 
Woods and Veneers, Project Plana 
jnd Workshop Clubs. First bonk 
with all this information. Mail cou- 
pon now for jour copy. 



CASEIN COMPANY OF AMERICA 
3SO Midlun A vs., D*pt. PM -140 
New York, N. Y. 

yip, s end tft£ your Jr** "Home Workshop Handbook 1 ’ 



Marne 

Address. 



-Save 2c. stick coupon on penny postcard- 
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BUILD-YC08-OW 



Welding Business Earns $/50 to $300 for You lach Month 



Jrf * 1 j.i.vfAf fMP Clrnm #n- / 
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30 OMTS TRIAL 

AT HOBART'S RISK 
AMD easy 
>AY 5 FOR ITSCLF' 
TERM S 



Xeir ]tto- pTirt‘s make tills proA FaMt? w*1i:1Ittjt gsitIh s.valU.bl.p 
to. Herron*. Oui-iiS doora to bis [iay jobs ihai rut r y teal 
profll. liiili«ri Welders ;nrt rji si c-r L& ntMifmti, falter, pismn- 
leed In hr in is you rj uallt;. well] I mi business „ . , eitrn pioflu 
will Dai’ TvJ- Welder wiHauui espeft&B lo you, 

NO INVESTMENT TfcRIYlS— PROFIT'S ►*¥ FDR It 
' Extra «irnlnu n i ■- 1 suliias [H« slide h J I h it oJ i o ri Wilder;) inek'- 
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HOBftBT BROS., BOX M-lifL TSOY, OHIO 

Ucnlkinm : Kt-ml rue Informal Idh on | I Build Your Own Weld- 
er I i t"l eel j-lr llj-Jn- lVelih-r | I ,'50 Dun Trial, Etaj- TVtuiij 
ii ) Rental Pliti, Ain* *na<t tcm Irfe 1 iimk 4 I've -elirrlusL 
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FLEXIBLE . 



transparent waterproof 

• Hnidu permanently on china, 

gJa*u, wood, metal, lea t her, 
paper, fabric-*, Not affected by 
heat, cold, moisture, Drln 
quickly. Ideal for model mak- 
ing, as well a.? far mending. 




«® DUCO CEMENT 
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J St H Metal Products Co. S Commercial St, Rochester, N. V. 




CLOTHES 



SAMPLE OFFER ftSSU'S J 
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ETC* BOAT PATTERNS 

and mjiNtrr hliwprintl trjurijTp ynu tq hultd Ml 
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CLEVELAND EOAT BLUEPRINT CO, 
Station A-|$|| Cleveland, O. 




Laifj^st, most cCDtplele gltn-k uf Erallrt 
pans And eimlrniPAl In Aam-rlm. Lmr- 
csi prim, ijiilrJt delivery. Min'd Is 
tin- iibaat-ftr In EraLisr icMssorles dltla • 
reputJti™ Fnr hletuplt fliullty product*, 
ret r i A'lTai utb , ittrvrs, etc. Sen-i lUc in 
com lor iu lllu«ir*tcit fitting. 

marvel TRAILER PARTS CD, 
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TRAILER PARTS 



CLEANS OUT AUTOMOBILE RADIATORS 



POWER tools at lower cost 



Iso Model Makers and Accessories 
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How Thousands Are Gaining 10 to 25 Lbs. 



ttimiFJinttii ol skinny fcllnwu ran aity RticwilayTC to 
IjoaKTi, littery tc*lliiK utid lack at yx'p 
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For with Ihcrtc puf y -I o-lak u 
IraniiecE Ycinut tntilrt'i matiV ItLiVc yni L ©n VO 10 ‘£\* lUs,. (iftlJiwJ n^w 
uptii j,ik 1 stnmglh— qiQEck. n son T©o need VJuunJn It anti Iron to 
build you up. gPi Irontxsd YtutKi tubleta fraai your tirujrslst today. 




PINS 301 RINGS n 



Flntit quality. Out MO trliilk dt«i|flt, 
Wnt* In LstiF illiiclitt free cataloc and hI« 1 
a baautituL pHn «r ririf lor yvitr tl»n or rlub, 
&tpt.N r METAL Aim CD.. Inc., 
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IT'S LIKE HAVING YOUR OWN 
BROADCASTING STATION 



AH an Kl.FN,ftL, UNIQUE. ENTCRTAtHING CHRF5TMAS GIFT! 

T'tvta FCt etklimre jmti 1,r .’to font iTtVp? PKOADCASTINtl fTY'.m any 
fijirt t*( yaUr Ituum. DlBM, fllnn*, eir. S’U WIHfc5i i tlXM-t "1‘l.ft 
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Inexpensive Treasure Finder 

(Continued from page t37 > 

pair of 4,000 -ohm headphones should be 
used for maximum results. 

When wiring the instrument refer to 
photos A, B n C, D and E p as these all show 
actual views of the various stages of con- 
struction; the schematic circuit diagram 
appears in Fig. 3, Avoid loose connections, 
and use insulating sleeves of “spaghetti" 
tubing freely throughout the circuit wiring 
to prevent the possibility of accidental 
shorts. Make all soldered connections 




carefully* with rosin -core solder. The bat- 
tery leads should have a definite color 
code. A detailed list of materials can be 
obtained from Popular Mechanics radio 
department without charge. 

Handle the r.f* coil unit carefully so that 
the two fixed coils are not moved from 
their established positions; be particularly 
careful to avoid injury to the delicate leads 
connecting the movable middle coil. Note 
the separate twisted insulated hookup 
leads loosely coupling the variable con- 
densers Ci and C". For a better coupling it 
is suggested that these leads terminate in 
single interlocked loops, rather than being 
merely t wasted together. 

After assembly* install batteries* insert 
tubes and plug in the headphones. Adjust 
rheostat to show exactly 2 volts on the 
voltmeter. Set Ci and so that the plates 
are about half way in. Carefully move the 

(Continued to pag'e 1 35A > 
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{Continued front 133A) 

adjustable middle coil on the r,f. unit to 
about mid-position. Plug in the loop-unit 
cable and set the loop edgewise on a table, 
at least (> ft, away from all metallic objects, 
A strong oscillatory tone should now be 
heard in the headphones. 

The next step is to adjust the dual trim- 
mer C* by means of a long insulated screw- 
driver inserted through the holes in the top 
of the base, and reconcile this adjustment 
with the correct placing of the adjustable 
middle coil previously referred to. Adjust 




the trimmer screws one way or the other 
until the signal tone drops to zero fre- 
quency. Tighten this trimmer slightly more 
to bring the low-frequency signal tone 
again into action. When the movable coil 
has been placed correctly by trial, it will 
be found possible to control the audible 
clucking note through a satisfactory range 
of from zero to several hundred cycles per 
second by a slight adjustment of the ver- 
nier control Ci ; make this adjustment with 
the cover of the cabinet closed. Note that 
when adjusting the middle coil, a rather 
violent oscillation is heard when the fin- 
gers are placed on the coils; this is normal 
If Cm and the movable coil have been ad- 
justed correctly, you can now set the in- 
strument for zero, or near zero, signal and 
make the test with metals previously re- 

(Continucd to page 136At 
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ferred to. When these tests indicate satis- 
factory adjustments, fix the movable center 
coil in position by carefully placing a sliver 
of wood between the coil and wooden man- 
dreh or melt a little wax to fasten it. 

Always hold the loop parallel to the 
ground or wall to be explored, at the dis- 
tance to be used while surveying, and hold 
the cabinet under the arm in a convenient 




position to reach the tuning controls. Bal- 
ance the Instrument on every job in the 
following manner: set Oi until the sigmd 
tone comes down to a low growdy pitch in 
the headphones; next adjust vernier con- 
trol Ci until signal tone is either just 
clucking or on the verge of clucking. Now 
if the loop is moved over a piece of metal 5 
a rapid clucking sound will start in the 
phones. Always operate the loop at exactly 
the same distance from the ground or wall 
surface as that at which tuning controls 
Ci and Cs are adjusted. Blueprint number 
for this article is R-274 
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9 300 SMART DESIGNS! 

■&I Knit your clufl-s or club c!«»w to* j* 
my Reiher ■ itU pltis m- rlaps. llusl Un fig 
V (ins hron IciidinK rivAkt-f f nr 10 W 
I ’ll' I II fill. 1 1 1 1 : j 1 1 1 '■ L'.urfct 9 

1 Write today fur 1010 Cii biLOR. 
BA3TWJ BROS, CO P°j*i7a, Rochesrof, W.Y, 



SPAAE TIME MONEY 
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EASY PROFITS IN PAINT SPRAYING 
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"Ml IH! ^ "olt lib • 'yi-Fe AC. fomptrie iviih t^prciy 
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ctl tud J tiq-n hi F| H WitaJuii-s WiiiLt Ij 



made $ 217 

in 10 DAYS 

WASHING WALLS 



i y n 

times fhhU'T and better ihun by hnsnL 
CUjvrle# 8toeJ« made 1^17.00 tins litafc 10 davs, We want more 
men like lit in to go Into business for tHetnsel vca. Customers every- 



ire — Howies, shoots, ocrtcw, mores. oHurtlics, lodge halls. hold* 

all have walls that nccil washing. You uoa'fc rent a Hlora onite; you 
npcirate Mils bundling bom yimr home. (In a Jnb T'l'iylOK yon S!0 jour 
Cnsllq ildc. Write for OnintfleLc facta on new Von Heftrcuier Wau Deter- 
gfCr wliieb w-iuahestlnill i per fee lly mill imHljujnewropaJ rjtJ ng many years. 



I'M SO HAPPY NOW 
THAT CHARLES IS 
DOING SO WELL IN HlS 
NEW BUSINESS 






Ifov,-*rri Juiuta writmi: 
1 "] ’n.n*fotl a SiiJ.iM jijli 
Uwr 

J . A (.’tvwli-y ■ nt*; “ " 3 

|im.Vh. Hd,i-.rh«P ji/Jn Ijj 

Klnrt on Mufuiiy. thank* 
!u yfur help. ' 1 

aiff BrD'wri wrjMaa: ‘"‘l 
H'-l new i r ■!'"■. i n m public 
RCtujnl wNk-h will mocra 

|li*n pny T<irm/ miLL'hine 
k> ikwiWlit t«w dvii." 

VON SCHRADER 




Easy Payment* 

ft Ijikoa only a frw iJolLim 
VO get Started In this new 
mnney .nia M ng profi ^elolh 
No ejqwrtewee hoc twary. 
The trrt.il prlre !» so fltueill 
unrj the |iayni^nt»s'i easy 
thatiinyonowlth simtiLl Inn 
ahould get started NOW. 

SEND FOR FREE 
INFORMATION 

MANUFACTURING CO, 



r?l PI. MCINE, WISCONSIN 



BUILD YOURSELF A MIDGET GAR 

WK HFRUIM.IZE IV WHEEL SEia EXlUNart, 
KT<7. for bijildini Cin, 8-:-rxytar*. Tnrckj. vfo. W* 
L.irrv only tlin ti.fi □.! th* fown.t sir- -a. I «|4 
Toe i".rL> rtotl'j* nil'! iiUn- foe (brwj lil idii-t |fo --th. 
K'fon .1 ji-3 irtfo-r vehicle*. Cl pay* Mt iiiw only 
. . uni pnrt* — W« t iurn.n Cm ■nMn-rtfon. -B1W 
OwmD^KH.SK M',r I h rirhilfh. Dent pfrl-J.f.hi 




A M.ih 
iirl Car □ r 
Scoot v? outfit ia 
on i<lf rtl (miiiilt 



ideal Xmas Gift fat Home Craftsmen 



BRONZE FOUNDRY 




in your owil workshop allow# yoti to 
dmun lUIrl build jnnir uWII OAHOLINK 
15 M! I N 1 -iS . H r r K.\ M K V fo I N |iri. HT A T- 
II A It Y. ART OlJJUtlTS, HI a KCiAL 
TOOleH, XKW I N VIINTJONJi. KTf ’ Yd U 
can ai*> mate forgings and ease n&r«len 
steel. Your bIksij 1 m not complete with- 
out :l FOUNDHYETTB. Three wire are 
live ll able capable of mail inn bronae 
caaringfl or t.^ r :i. and fi pounds weight, 
almninumi, copper, i rnw, etc., Ln prn- 
FMJftlulJ to specific gravity. EcOlmliib 
cally priced, [jqmoKic supply and 
110 volt, fin cycle energy rfo mired lor operation. Write For ckrcul&r, 

KANSAS CITY SPECIALTIES CO. 

Box 6032 N Oept, P-3 Kansas City/ Mo. 






A GIFT HE’LL LIKE 

A Whole TnaiShoiilrt Your Hand 

Smooth, steady power at your lin- 

gcr Li pa. JlHJ aeci^fflones to 

grind, drill, polibk, rout, cut, 
carve, Maud, saw, nharpeo* en-^ 
grave, ste. l J lng# in any AC or 
E >C ijMi'kct, IS,00G r.p.uL 10 ox. 

Get A Dcmonstrat fort 
bt Hardware, Tool or Dept. 
Stored, or order on lO-Da^-a 
Money-Back Trial. S10.75 po#tr 

E lid with Arressorieq , . . De 
me Model, 25,000 r.p m, 12 os. 
$ 14,50 with (I Acwnuiius. 



Save 



I !"ins 



of Ha 



Work 



Chicago Wheel A Mfg. Co., 108 0 . Aberdeen St., Chicago, III. 
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& >BIind Man's Buff 

f Con tinned from pa ge 37 I 

the distance from ship to radio beacon may 
be computed by measuring the time inter- 
val between radio and aural signals* Di- 
viding the seconds of interval by five gives 
roughly the distance in miles* 

The trouble is that frequently the fog- 
horn is not heard, even by the best of ears. 
For the very difference in air temperature 
that causes fog also distorts sound waves 
upward. These same waves may be deflect- 
ed later back to earth by a higher layer 
of cold air, so that a ship five miles from a 



Lint of the Cape Henry lighthouse of* *Vie Virgin c a 
ccasf, jgLrarrf ing the entrance of Chesapeake Bay 



lighthouse might hear the fog signal, %vhiie 
a vessel a mile away might miss It* 

Sound waves are subject to other dis- 
turbances, The edge of a fog bank, inter- 
vening between ship and source of sound, 
deflects waves that strike it at an obtuse 
angle* Wind always distorts sound waves, 
confusing the direction of the source* The 
reason is that sound waves spread in a cir- 
cle, like ripples from a stone dropped into 
a pond. Wind distorts this circle into an 
ellipse* Since the apparent source of sound 
is at right angles to the front of the wave t 
a listener may mistake the source by as 
much as seventy degrees. 

To overcome the idiosyncrasies of sound 
through air, several lightships transmit 
submarine distance -finding signals. The 
Fire Island and Ambrose lightships trans- 
mit with an underwater bell; the Nantuck- 
et has a submarine oscillator* Such signals 
are not subject to distortion, and their 
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speed is uniform at 4,800 feet & second, 
However, it takes a costly installation in 
the ship’s hull to receive such signals; few 
except the most modern liners carry it* 
The "Olympic" did, but it did not prevent 
her running down the Nantucket, 

Having felt her way along by radio and 
sound to Ambrose lightship at the entrance 
to New York harbor, our captain picks up 
the Sandy Hook pilot, who guides ships 
through the narrow channels of our bus- 
lest port. And the channels are narrow. 
The broad expanse of water you see from 
the Staten Island ferry is a delusion, for 
most of it is less than ten feet deep. Even 
Ambrose Channel is but forty feet deep — 
and a thousand yards wide. The pilot must 
keep the ship within this channel, must 
avoid other ships, and the countless ferries, 
tugs, and lighters in the harbor. 

To follow the channel in fog, he must 
feel his way by compass and watch the 
buoys anchored along the channel bound- 
aries, half a mile apart. Each may be iden- 
tified by a number on the side, by the in- 
dividual Hashing interval for its light, and 
by its distinctive bell or gong, trumpet or 
whistle— all sounded by wave action, A 
deep-toned bell or whistle can be heard 
for miles, yet the car has trouble ascertain- 
ing its direction even when close at hand. 
A shrill, high-pitched tone has excellent 
directional qualities* but can be heard a 
very short distance. 

Navigation and piloting in fog must be 
done entirely blind, except for the few un- 
obscured yards permitted by the fog. And 
this short visual distance is not enough, 
for a ship must proceed at a reasonable 
rate of speed to remain manageable. Ex- 
cept for ferries, tugs, and a few other ves- 
sels with an extremely high ratio of power 
to size, a ship cannot maintain steerage- 
way and be stopped in less than four or 
five times its own length. Neither can a 
large ship be maneuvered quickly to avoid 
collision. It will continue on its original 
course for a considerable period after the 
rudder has turned it in the new direction, 
skidding or drifting on the turn. Then loo, 
a ship cannot turn directly away from dan- 
ger, as can an auto, or other vehicle with 
front steering* In making a right turn, a 
ship’s rudder actually pushes the stem to 
the left, instead of tracking the bow in the 
ne’w direction. You can illustrate this prill- 
(CtinUiiu«tl to pft^e 140A) 



AT LAST! 

A COMBINATION HI-SPEED 

WOOD PLANER and FINISHER 




eliminates hand planing and sanding 

LIGHTNING FAST— SAFE— ABSOLUTELY ACCURATE f 

PfO WAfkbhGp is complete wUhoui ITtSs UdiSH,! km:il. rjjne- 
wivlnjf, merth&ntcid fiL-npeed wood pi n ever siucl Itntehcr. 

It I u i ri'r rm KjtncILciK fur inli ml ftnnoolhne^ In 
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t tme trued Works In jiny luble or peltate fit w-rwofworklnf; 
drill I tifURpenajible for rubLnr-t jiruf n> Akers, 

coffOmm;. ntiltwrikdiLa and hucnc work shop enthniFEasty. 

HERE'S OUR MONEY BACK FREE TRIAL GUARANTEE 

We WJE1 .ii*nrl our nc.'W Hi-Hraeil insuitr nmy plsinr In rllG 
l',S.A. fnr ti five tiny Ire* IrJnJ, It y«u w IW)I Kr^Ld 

on it w nil limited LeWulnesa. Junt return El. geTIliw your full 
nlimd. Try 1 1 a Etc] bu Eimvlnrcd. ^mnl cheek or money 
Order for 87. Ml Introductory offer. We prepay Khlpplnjir, 

Of cudor C.o.o. ttfkl we will ship parcel po«rt collect. 

FREE DESCRIPTIVE LlTERATUftE. DEALER OPENINGS 

C^rry Tool Cgnlpjny, 303 ArthLlecM filflg,, Detroit, Wett 
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PUSH-BUTTON CONTROLLED 




GAS TANK LOCK 
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High Quality Driver 
Tilting Arbor Saw 




crash 65 



ma° ioW 



RICE 

pltUD 1 



"Some day I'm fzoing to own a fine Tilting Arbor 
Saw!” Your friuhds havE^ said it , . r youW said 



it For sheer all-around usefulness and conven- 
ience, ihi.s tool has always stood out. And now 
you ran , . „ without sacrifice of quality. Driver 
engineering has achieved one economy after an- 
other, to bring a hi^h quality Tilting ArE^or Saw 
within reach of every one’s pocket book! 

FEATURES: famous Tesrspe 
muluple-b* ft drive, AIj*o fu?-. 
inched ^illi i;iNir Jrivs, S 1 " 1 nr 
10* hl&cfc- New ■’tlun-carrtagc” 
rajsi ri g- E uweri n g-ii 3 li ng met li a n- 
Um wijrks !- ru led c !i I y, accurately 
* , , can't jam. 

See it at your Driver dealer's 
— and gL-t the price. Then 

I o u 1 i I agree — Dr iver *.* iirjin eers 
ave mad* news 

CGL'PON be I gw puts your 
name on lUi for new 1940 
Driver Catalog showing many 
pew tn ode] h, improvements. 
Fill in ^nd mail nuwl 





Walker-Tumer Co., Tnc, 

110 South Ave., Flain held, N. 



Put me down to receive one of the foij? 1940 Driver 
Catalogs as soon as it is off the press! 



Name, * 
Address 



CAMERA BOOK 

FREE! 

t IIum mi fn IjiiPh-t iiiu'ihMil- In, E’EinE^i'rn.pliv 
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fran. F,^»| i hVe. Ptlmn. i*L'-. list 1 *! r*rui nnkc'U 
SivvmEl'tI In Iran e. |Hn 1 1 - fn-rti'nEk '.-i *il 

£>t nia-nev l-ank wl th tn-.hiv trim iurtTilwp, 

WRIT* rtiR Tfiiee prtit<iAl*f an OK? 
CENTHAL CAMEBACS-.mi-HlilMiti, tlrirl. Alt. f S.c j, r, U.& J, r 
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. fCantinued from page t38A> 

ciple with your own car. If parked along- 
side another car, you can turn your wheels 
and move forward directly away from it 
But if you cut your wheels to hack away, 
the front end of your car (now the rear) 
will move toward the other car before you 
start to move away from it 

With sound so unreliable* with ships SO 
hard to manage in the visual distance per- 
mitted by fog, some method needs be found 
to increase that visual distance. Science 
has long been at work on the problem, but 
with little success. Sodium vapor and neon 
lamps have been tried* hut they increase 
visibility in fog by a few feet only. Dr, W. J, 
Humphreys of the U, S. Weather Bureau 
says 300 feet of dense fog so refracts visual 
rays that the direction of their source be- 
comes indistinguishable. 

Me suggests the shorter waves, heat 
waves invisible to the human eye but eas- 
ily detected by a visually recording ther- 
mocouple, Such a receiver would pick up 
rays from a heating element in lighthouses 
and buoys; engines of another ship would 
emit more than enough heat rays Lo stim- 
ulate the thermocouple. Such equipment, 
already perfected in the laboratory* awaits 
commercial exploitation. Efforts to dis- 
perse fog have met with failure, though 
successful in the laboratory. Electrical in- 
duction, for instance* will dissipate fog 
within a few feet of the charged wire. It is 
manifestly impossible to string a network 
of highly charged wires over a harbor. 
Electrified sand, dust, or water, sprayed 
from an airplane, will cut a swath through 
fog; but the fog will close in again imme- 
diately unless enormous quantities are 
sprayed — a ton a minute per acre. Fog 
particles will condense and fall as rain 
when the temperature becomes low 
enough; or will evaporate with enough 
heat It would take a ton of coal a minute 
per acre to furnish enough heat to evap- 
orate a fog, if distributed evenly, 

"Yes,” Dr* Humphreys declares, “we 
know how to dissipate fog — in the labora- 
tory. I know how to carry a stone too, yet 
I wouldn't attempt to walk oil with the 
Washington monument* It’s one thing to 
know how- to do something; quite some- 
thing else to figure out a practical means 
of doing It." 

Meanwhile, the game of blind man's buff 
' goes grimly on. 
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"Painting” Live Pictures 

I Continued Irani paije 7 &) 

seen close up it still appears to duplicate 
exactly the hair on the figure in Gains- 
borough's masterpiece. 

Of all the living masterpieces, da Vinci’s 
“Last Supper' is the most startling. The 
original, now faded and blurred* is on the 
wall of a chapel in Milan. But Ropp's liv- 
ing reproduction has all the drama and 
brilliance which must have characterized 
the painting at the moment when da Vinci's 
brush finished its work, In recreating this 
painting it was found that the audience 
was unable to see the top of the table be- 
hind which the apostles sit. So Ropp slant- 





WOOUBIE POWER 

SPARK PLUGS 



Girl making utig for Gainsborough’s **B!um Boy rt is 
guided by copy of tho famous painting 



ed the table toward the audience. So clev- 
erly was the illusion created that the table 
looks flat — yet all of its top is clearly visi- 
ble. But with a slanted table, the cups, 
plates, bread and fish, which da Vinci 
painted, would slide off. Eopp solved this 
problem by gluing all the plates and cups, 
even the bread and fish* onto the table- 
cloth* 

So the Pageant of the Masters goes on, 
accomplishing with artistry and ingenuity 
the seemingly impossible task of display- 
ing great paintings and pieces of sculpture 
that, in all reality, live. 



COur Bureau of Information keeps on file 
the names and addresses of makers of, and 
dealers in, all devices described in the 
pages of Popular Mechanics Magazine, We 
are glad to furnish this information to 
our readers upon request, accompanied by 
stamped, self- addressed envelope. 



Yovfl1 buy paa Icaa often after you install Ehmblo 
Chunk Spark PLujfs* |»cauHG thi'n/u no loss in ji'rrnt/* 
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ORDER A COMPLETE SET TODAY 
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SEND FOR VOUR FREE 
!9¥0 ATLAS CATALOG 



PRESSES 



SHAPER 



Every shop man 
should have this big 
new 72 page book at 
hand for quick refer- 
ence during the busy 
months ahead, 

It*s crammed full 
of interesting ma- 
chining operations* 
equipment close-ups, 
shop views* construc- 
tion details, and 
many helpful ma- 
chine tool facts. 

Fill out and mail 
the coupon below to- 
day — you^l enjoy 
ind value this catalog 
all year. 

ATLAS 
PRESS CO. 

143 N. Pitch 6 ? it. 
KolaniDiOD, Mich. 
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j^HJrtrc'ES- _ . 

City and 3 Lit*. ' 



)h l t College for Seals 

(Continued fretn page 85) 

or in comedy, the latter being in particular 
demand those days. Huling points out that 
the balancing tricks are much more diffi- 
cult than those demanded of performers of 
former years. One of the hardest is to bal- 
ance a glass of water and roll over without 
spilling it. Another is to roll a small bad 
back and forth on a grooved stick. 

As for comedy, complete little routines 
of the vaudeville sketch type are being 
taught in this course, "Seals are real com- 
edians,” says Ruling, "and their droll ap- 
pearance gives them a natural advantage 
us far as getting laughs are concerned. 
Bight now I am teaching one pupil to say 
his prayers, get into bed and pull up the 
covers, then ‘wake up 1 and start scratching 
himself with a flipper. After he has mas- 
tered this, I will teach him to go through 
some antics in a bathtub. Then the two 
stunts will be combined in one routine and 
the student will be able to give a thor- 
oughly ludicrous imitation of a person tak- 
ing a bath and going to bed. Tricks such as 
these, burlesquing actions of human be- 
ings* have a sound theatrical psychology 
and are sure fire with audiences. 

“Curiously enough when a pupil has 
thoroughly mastered a difficult trick, he 
must be taught to ‘unmaster’ it a bit. Vet- 
eran showmen know that a stunt will bo 
more appreciated by an audience if it is 
made to appear very hard. A proficient 
student will go through a really difficult 
trick so fast that it seems easy to the casual 
onlooker. And so he must be taught show- 
manship, and the knack of doing things 
more slowly." 

When one of the students leaves Seal 
College, he does so in his own specially 
equipped car, designed by Mr. Huhng. The 
car contains a miniature tank of fresh wa- 
ter and is spacious enough for the seal to 
exercise in while en route, instead of being 
confined in a small cage as formerly. 

"The seal car is but one of the many 
scientific improvements which we have 
added recently,” said Mr. Ruling, "As the 
need for new apparatus and equipment de- 
velops wc will originate it along scientific 
lines. Any animal with a value that can 
be increased as greatly in a year's time as 
the seals certainly warrants the best and 
I believe that Seal College U a long step 
in this direction.” 
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Lifesavers for Old Books 



Save Ijoufi TIME and TEMPER 



^ 2a 

EandUta 




this EASIER 
BETTER way 



with 



(Continued from page 57) 

Mysteries surrounding old manuscripts 
are solved with the aid of a color-dis- 
tinguishing robot which automatically 
analyzes the color of ink used in old docu- 
ments* Combining an electric eye, a mi- 
croscope, filters, radio amplification, and a 
current recorder, the mechanism was de- 
signed by Captain H* B. Haselden* 

His color-distinguishing robot was de- 
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Try GUILDS ANGER jjuKfc once.*, 
and you never will go back to 
monotonous, slow, exusiierating hand 
ending again. 

You can do- EXPERT winding — no 
eKperiencc needed. Use the handy 
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tWSiliiM — weighs only 9 lbs. High 
speed abrasive belt wcnrlts on wood, 
wait board, metal, atone, plastics nr 
compos! Lions. Giuesn smooth , straight- 
tfrain fitiiah — no swirls. Takes off 
paint and varnish jfl a jiffy, without 
scraper or messy removers. Operates 
on AC nr ESC. Quality guarantee. See 
GUILDS A NDER at; your hardware 
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signed to aid the human eye in analyzing 
the color of small opaque objects such as 
pen strokes. The writing to be analyzed is 




C if ass table fop, illuminated tram beneath, aids in 
the patching at manuscript fragments 



placed under a microscope. At the eye-* 
piece of the microscope is a photoelectric 
cell Before reaching this cell the light 
passes through a color filter* Color filters 
are provided which cover the entire range 
of the spectrum* The light which passes 
through the filter and reaches the cell sets 
up an electric current which is amplified 
by radio tubes, and finally recorded on a 
meter. By noting the difference in the 
strength of the electric current when dif- 
ferent colored filters are used, the exact 
shade of the ink can be determined with 
far greater accuracy than could be done by 
the human eye. By using ultraviolet light, 
a complete manuscript may be found writ- 
ten under the one being examined. As 
the lambskin or "vellum 1 ’ used by ancient 
authors was often scarce, they made a 
practice of washing the writing off a dis- 
carded document and using the vellum 
again* Although the original writing is 
invisible under any normal illumination, 
ultraviolet light makes it clearly visible. 
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Flying "Under the Hood" 

(Continued from page 1 1 ) 

Because of radio a pilot no longer needs 
to watch the ground to keep track of his 
position* Airway mark 
era! kinds tell him of his pr 
airway and if he desires he can take inter- 
secting bearings on several radio stations 
with his rot at a hie loop. With such bear- 
ings he can fix his position instantly. The 
directional loop is one of the most valuable 
instruments on the plane and pilots prac- 
tice with it constantly. One recent innova- 
tion is an automatic direction finder that 
consists of two loops that revolve at con- 
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Big DC ”4 warming up tor night Right. A smaller 
ship of tamo typo l&M bo fn transport service 



stant speed, the mean of their readings 
being transferred to a dial that shows the 
bearing of a particular ground station no 
matter in what direction the airplane is 
turned. 

Valuable as the radio beams along the 
airways are now they are to become even 
more dependable shortly when new ultra 
high-frequency transmitters are installed* 
The purpose of the new installations is to 
eliminate static and multiple and bent 
courses, delivering clear reliable signals to 
aircraft under all conditions. Present radio 
range stations transmit four beams, one in 
each quadrant, and the plan is to replace 
each of these with two short-wave trans^ 
mitters that emit two beams each. The 
idea is to avoid the congestion of four- way 
traffic at one point In the future each leg 
of a radio range station is to be identified 
by a special signal that shows its direction 
from the transmitter* Another proposal is 
that the present ground control radio sta- 
tions at major airports be equipped with 
re -broadcast equipment so that pilots of 
incoming air liners can talk with one an- 
other to arrange their order of approach* 



GRAFLEXand SPEED GRAPHIC 

, Prize -Winning Cameras 

" Praise-Winning Gifts * 

You can nuke no finer gift choice — for yourself or any 
orher pic cure-raker — than a Grade* or Speed Graphic 
Prize-Winning catriera. American-made by mister Crafts- 
men they arc the first choice of chose who strive for 
better picrurcs. 

The great versatility of these cameras is winning prizes 
and recognition for owners everywhere. Choose from, 
your Dealer's sdeccion of Grade* and Speed Graphic 
cameras and accessories. 




How Available on Easy Payment* 
at Graflcx Dealers Everywhere! 

National GRAFLEX 

ikorusc it features kill vision, focusing, focal pUne 
abutter -speeds to iifw and ail i.VF Eouscb t/ 
Lndnb Tirin' kns, this camera has been called ike 
finest of American-made (iijniui!«rr reliefs. Makes 
fffl .ilbuirt'SiK pictures on cacti S^spo- Jjj) 

sure film . price vf 




2 Vix 3 Vi Miniature SPEED GRAPHIC 

n f|"' ’I One of the moat popular df all cameras t SmH, 
tntlptt, il has all tttogniBed Speed Graphic 
features plus new and advanced onca including 
built-in nxat plane shutter flash synchronization 
anti para Lias correcting! tubular View finder. 

Price (dependent upon lens selected) S 111 B 
■ upJr\E fungr flJ.OO 

PHOTOGRAPHY BOOKS 



"Graphic Oraffcx Fhotomaphy" by " Pfecstu graphic EnLaruinv 1 ' hy 
Morgan and Lester,, Out in Jami' Franklin 1* Jordan, F. R. P. S. A 

ary! Buy ^ift certifies tea now. gift any hobbyist wiL| appreciate. 

EKcharme iliem Liter. SA 00 ip attractive nift bos. $9,5# 
Only........ t Only..., £ 

Ne w York City Display Room tit 50 Rockefeller Plata 

FREE CATALOG and GIFT GUIDE 

Seen! for free: encatog of Grades and Speed Graphic Amen* 
ran-made, Pi im- Winning Cameras and Accessories and 
fn?? Grafle* Annus! Gift Guide. Paste coupon— nr weis,^ 
your request — cm penny pi*>t card* if you wish. FoLmer 
Grilles Corporation. iX’pr. I’M-j, ftcxheairr, N, V, 



FOLMER GRAFLEX CORPORATION 

DEFT. PM^ 3 ROCHESTER. N. Y,„ U. S, A. 

Please send me your free Grade * Catalan and free Grade* Gift Guide. 
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A mi r ess 
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BORMAN PNEUMATIC 
Air-Cushioned HEELS 

A HIW PATIHTIC DISCOVER* lor 
HEALTH —SAFETY — and ECONOMY 
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cr Army on Wheels 

(Ctmtinued from page? 5 1 

lery, the deadly hail of the machine-gun 
bullet— combined to halt mobility. Then 
came the tank, as compromise, for it com- 
bined to a certain degree mobility and fire 
power or striking power. Today an im- 
proved tank, with increased mobility as 
well as increased fire power, is in the field. 
And already its Nemesis has appeared — 
the anti-tank gun. 

Last September, Poland was eliminated 
as a combatant because the German inva- 
sion disrupted the entire economic struc- 
ture of the nation; destruction of Polish 
armed forces was of secondary importance 
and a logical conclusion once the Industrial 
heart of the nation was penetrated. This 
was accomplished by use of mechanized 
I forces which, being mobile, dashed ahead 
at top speed, and, having fire powder or 
punch, brushed aside local resistance. Foot 
troops, infantry, able to hold the terrain 
dominated by the mechanized thrust, fol- 
lowed fast. And foot troops, armed men on 
the ground, are the decisive factors in war. 

Perhaps the most brief, the most illumi- 
native word-painting of what this all 
means is the homely language of General 
Nathan Bedford Forrest, of the Confed- 
erate Army, who expressed all the princi- 
ples of war in this remark — “Git thar fust- 
est with the mostest men.” 

This can be done in two ways — by using 
transportation to get troops onto the field 
of battle, when they must then dismount 
and fight on the ground, or by using the 
vehicles not only for transport, but as ac- 

I tual fighting platforms. Today we call the 
first motorization the second mechaniza- 
tion, The words do not mean the same 
1 thing. The basis for mechanization is of 
course the cross-country vehicle, which by 
one of several ingenious devices, most of 
them adaptations of the so-called Cater- 
pillar tread, or endless -chain track, can 
cover ground which an ordinary wheeled 
vehicle cannot cross. 

Mechanization began with the World 
War tank, a cumbersome armored tractor 
which lumbered across country at the pace 
of walking infantrymen, protecting them 
in its advance, crushing machine-gun 
nests, knocking dow v n barriers, crossing 
ditches and trenches. Today tanks, both 
light and medium* which can in theory 
make forty miles an hour or more, are still 

(Continued to page 1 -TR A > 
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H antics Schneider, 
t: rente st skier in the 
world, helped design 
the new Northland 
Skis, Schneider has 
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the basic vehicles o£ mechanized forces. 
We say “in theory” because in fact a ve- 
hicle of this type crossing rough terrain is 
limited more by the human element than 
by its traction. One must remember that 
in action the driver, completely enclosed, 
has most limited vision. How fast would 
you drive your auto, on the road + if your 
only observation was through narrow eye- 
slits? Multiply this by the obstacle -dodg- 
ing necessity of cross-country driving, and 
you will realize that only under most ex- 
ceptional circumstances, on smooth g round* 
could extreme speed be kept up. 

The heavy tank or “land battleship / 5 Is a 
special weapon for special circumstances, 
such as a break-through on a stabilized 
front, and has been discarded by some na- 
tions. Armor used on tanks covers only 
the vital parts, and is not all-round, hence 
tanks are more vulnerable on top and bot- 
tom. Again we see the conflict between the 
two opposed factors of mobility and fire 
power, It might be possible to build a tank 
which would be impervious to anything 
but heavy artillery projectiles; when you 
do this T however, you instantly slow up its. 
speed out of all proportion. A nearly mo- 
tionless tank cannot carry out its mission. 

Light, medium and heavy tanks have 
two uses — accompanying, that is, moving 
with their infantry and assisting its for- 
ward movement; and leading, that is, to 
charge and clear the way for infantry. 

Tanks have certain baste limitations: 
their noise, which can be heard a mile or 
more away, and which,, inside the vehicle 
is terrific, limiting communications and 
preventing the crew from locating anti- 
tank guns by ear; poor vision of crews; 
distinctive appearance; ineffectiveness of 
their fire at any but the most limited 
ranges, because of poor vision and eccen- 
tricity of motion; limitations of ammuni- 
tion supply; terrific strain on the crews, 
and sensitivity to terrain. Deep mud and 
sand, and stump land are serious obstacles. 
Steep-sided ditches, felled trees, pits — like 
elephant Iraps^in roads and artificial ob- 
stacles like concrete pyramids, will break 
up tank attacks. 

Most tanks can cross ditches five to six 
and one- half feet in width and can ford 
streams up to three feet in depth if the 
bottom be firm. Mines, portable affairs 
which weigh about five pounds, detonated 
by contact, can be sown in fields which 
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might he perfect avenues of approach. 

Heavy woods are tank obstacles, but 
sparse woods may work to their advantage 
as tanks can push over trees up to six 
inches in diameter, and scattered trees 
may provide cover for them to creep up 
within charging distance. 

But of all anti-tank weapons artillery is 
the most to be feared. To understand this 
we must visualize the penetrative power of 
projectiles in armor plate* The following 
approximate tabulation may help: 







Rate of fire 


Penetration 
( inches | 




Caliber 


in combat 


at 100 yards 


Weapon 


(inches) 


rda* per min 


* distance 


RifTe 

Automatic 




10 


,35 


Rifle ....** 
Light 




40 


.35 


Machine gun 
Heavy 


* * *30 


250 


•35 


Machine gun 
2 n mm. 
Anti-tank 


.. SO 


10O.1SO 


,80 


Rifle ,...»« 
37 nun. 


. . .79 


10 


1.25 


Cannon * * * * 
47 mm. 




10-20 


1.30 


Cannon . . . F 
75 mm. 


*♦1.05 


10-20 


2.00 


CauFiOri , . . , 


. 3-00 


0 


Direct hit prob- 
ably fatal to 

nny tank 



The figures given above are based on a 
direct hit with ninety-degree angle of in- 
cidence, that is, with the bullet meeting 
the armor plate squarely. However, one 
must remember that absolute destruction 
of the tank is not the essential object of 
anti-tank fire. The shot that knocks off a 
tread or otherwise cripples the progression 
of the vehicle is sufficient. 

To assume that the tank is not a dan- 
gerous weapon, however, is erroneous. 
The tank is a highly dangerous and highly 
important weapon, since it provides for 
the attacker an increase of mobility and an 
additional striking power crushing through 
defensive works which would otherwise 
hold up the infantry. It is an essential 
member of the combat team. 

Insofar as the infantry are concerned, 
the tank, used either as an accompanying 
weapon or as the spearhead of an attack, 
must be considered by both attack and de- 
fense. Its use as either or both depends 
upon national doctrine, terrain and tac- 
tical situation. Some countries, for in- 
stance Germany and Russia, contend that 
the hammer-blow, in advance of the in- 
fantry, is the true role of the tank. Others, 
among them France, hold that tanks should 
move side by side with the foot troops* 

(Concluded next month) 
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Outwitting the Air Raiders 

(Contimwil from page 31 ) 

in serious stoppage in steel mills, petrole- 
um refineries and airplane factories. 

The idea of the aircraft warning service 
is an outgrowth of an older plan intended 
to organize emergency assistance in time 
of stress. Unknown to most of the inhabi- 
tants, a major disaster plan has been pre- 
pared for Los Angeles city and county and 
for a number of other cities and counties 
in the west. In case of any such major 
catastrophe as a devastating earthquake, 
an uncontrollable pestilence* or a destruc- 
tive air raid, a behind-the-scenes rescue 
and rehabilitation organization will imme- 
diately begin to function. 

The plan coordinates into a large effi- 
cient organization much of the public and 
private resources of the area. The Ameri- 
can Red Cross, fraternal organizations, 
law-enforcement bodies and fire depart- 
ments, ex-service men and other groups, 
all have been furnished with stand-by or- 
ders as to what each member should do. 
The efficiency of such a plan depends on 
its details and the emergency council o£ 
Los Angeles county has tried to foresee 
every possible contingency, Golf courses, 
parks, race tracks and other open areas 
adjacent to dense population centers are 
listed as possible refugee camps, the avail- 
ability of uncontaminated water and the 
furnishing of medical supplies to the refu- 
gee centers has been studied, and the loca^ 
tion of food supplies has been noted. 

Chests of maps have been prepared, 
available only in time of a major disaster, 
that show all public utility lines and pipes 
in the area and the location of all key 
valves and switches that might be needed 
for shutting down or furnishing electricity, 
water, and gas. Members of the emergency 
organization have written instructions as 
to the location of supplies of motor fuel, 
lubricating oil and construction equipment 
Arrangements have been made for draft- 
ing airplanes and boats. The larger fleets 
of taxicabs, automobiles and trucks are 
listed. Portable emergency illumination 
and public -address systems would be fur- 
nished by motion -picture studios. Ar- 
mored cars would be available from bank- 
messenger concerns. Alternative methods 
of communication have been prepared in 
case the ordinary systems should fail. 
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ond we ship 1 wire brush, 1 
sanding disc, 1 polish disc AT 
NO EXTRA COSH 



Miles Ahead in 

ower 

and Performance 



«» 



INDEPENDENT PNEUMATIC TOOL COMPANY 
■602 W. Jackson B W r , Chicago, Illinois 



f } Send % ,h Drilt Champion [ } HO volts ( } 220 vplti 
\ ) Enclosed find check tor M. O.] lor $I9.RS. 

Send V* H ‘ Drill Champion and FREE accessories. 



NAME 



A0 DRESS 

CITY- STATE 
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POPULAR MECHANICS ADVERTISING SECTION 



South Bend 

9" WORKSHOP 

( nuciAum Lathes 




Three Models 

Prices Start at $95 
Time Payments H Desired 

To meet the require meats of every type ol shop, South. 
Bend 9-mch Workshop Back-Geared,, Screw-Cutting 
Lathes are now made in three models; with bench or 
floor legs; motoi drive or counter shaft drive. 

MODEL A has (uH quiet change gear mechanism, fflftting ftU 
threads and ferjds insanity avg^blg, also sutamolic apron with 
friction clutch lot uptfcatinq Jitswef ClroS3 tfth-ds and power lungl- 
tudbml lemdfl. This l« a practical latho tor light nonuiidurinQ 
and accurate loci w^ri. 

MODEL B has plain change gear equipment Eor threads and 
feeda, also automatic apron with friction. s! ll I eh tor ope rating 
power cross Eovda and power longitudinal foods. This lathe is 
rseecnmendod for laboratory and Lnjhruin,ant work. 

MODEL C which we have been manufacturing for over five 
y^ath had ncfnw and half-nut powsr longitudinal Eeeds. This 
pop n hi r model is iho same as Models A and 0. cixca p| that it does 
not have the gear box and the friction clidch In tho apron. 

Send Coupon for this New Catalog 

Complete inEormation on Models A, 1? and C in 
3Jj'i *nd 4 : ■/ bod Jongth*, Sent free Postpaid. 

■ w W H «■ «i ^ 

SOUTH BEND I AT HE WOFKS. 

< 60 i E. Madison St., South Lead, Inch, U.S.A, 

Please Send Cat^hig Mo. 50 F-reO. 

Class of Work. | 

Name I 

Addrera, \ 

1 

City ... . Btda. ■.*..■+■ ■ ■ 




MODEL B WORKSHOP LATHE 

Fric* ns shown with 3' Led S160 F.Q.B. F act cry 





MODEL C WORKSHOP LATHE 

Pries as shown with 3" Led $137 F.Q.B. Fact ary 



South Bend Lathe Works 



PH^TEd 8V POPULAR MECNAHICS ILL , U. 5. A. 





are the LIFE-LINES of your car . . . they need 

Authorized CERTIFIED RE-WIRING Service 



The performance of the electrical units on your car depends on 
the condition and quality of the cables that carry the “juice*” 
Battery, starting motor, coil, generator, lights, and the rest * . . 
none can perform right if the wires that serve them are worn-out, 
undersize, or of poor quality. If you want to avoid hard starting, 
increased gasoline consumption, insufficient illumination and 
dangerous ‘"shorts,” go to a station that provides Packard 
Authorised CERTIFIED RE- WIRING Service. You will get 
better service — and here’s why , ♦ . 

1. Certified Re-Wiring assures EXPERT service. 

Any station that displays the Authorized CERTIFIED RE- WIR- 
ING Service sign — or any station where the mechanic possesses 
an Authorized CERTIFIED RE-WIRING Service Certificate — 
is prepared to service the wiring on your car according to the 
latest service instructions. The mechanic who does the work 
know T S how to locate faulty wiring with accurate instruments. 
He can “spot” trouble in the electrical system, and is trained in 
the proper replacement procedure. 

2. Certified Re-Wiring assures QUALITY cable for 

replacements* Packard cable is original equipment 
on more cars than all other brands of cable combined; it is prac- 
tically the unanimous choice of drivers in the Indianapolis Speed- 
way classic, having been used by 119 of the 120 “money 
winners” during the last twelve years, including all first- 
place winners, When yon have your wiring checked at 
a service station displaying the Authorized Certified 
Re-Wiring Service sign, ail necessary replacements will 
be made with high-quality PACKARD cable of the 
proper gauge. Always insist on Packard cable* 



/ 



Wt NT I R WAR N IN G.Un- 

dersize Or corroded 
battery cables and 
loose connections are 
the cause of many 
starting difficulties. 
Replace with No. 1 
gauge PACKARD 
battery cables for sure 
starting. 






SPECIAL TO DIALERS, 
MECHANICS. See your 
Packard jobber for in- 
formation on Author- 
ized Certified Re-Wir- 
ing Service. Packard 
Electric Division, 
General Motors Cor- 
poration, Warren, O- 




THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY 








tobacco's better than ever ! 



..♦amt Luck ie* always take the 
letter grades!” »a vs Kin Oglesby, 
b lobaiM’o auctioneer 

Bhfcx far K years. ^1 



itn;ivn h ca. ks ,„i 

Ojil lu- 1m i- tulurm i -3 ■ 
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(iiit ■'rruiiiTil liit 1 hi.i t-. 
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n ♦, n" r •* 

Un’j r ! •». Is* LiWtv 



Q. WHY HAVE TOBACCO CROPS BEEN BETTER? 



\. Reeatise. I'Vi'ti though mips vary with weather 
cnnclilh 'iis. I nelo Sam's new mrlhods ri| improv- 
tug soil, peed ami p damt-ic h > r.l have dune a fine job. 
U, Do Luckies buy this better tobacco? 

A, Yes. indeed — independent experts like Ray 
Oglesby tell vmi ileal Luckies alwm s kart* bought 

IT j _ , - n „ 

the choicer grades ot each crop. In lael. mats 
why Mr. Uglesb) lias smoked Luckies (nr 1 \ )car-. 

O. Do other tobacco experts prefer I uokirs, loo? 

A. Among those skilled uui.'liotieers. buyers and 
ware! ion sen icn, ) uckies arc the 2-to-l favorite. 

Try Luckies a week. You’ll find them easy on your 
throat, for the “Toa sling process Lakes out cer- 
tain liars It irritants bumd in all tobacco. N mi II also 

know why . . .WITH MEN WHO KNOW TOBACCO 

BEST — IT 'S LUCKIES 2 TO 1 
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